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) THE following case was reported in detail up to 1953 


by Lewis and Rogers (1953), and a summary only 
of their findings will be given here. Since that time 
the patient has developed dysphagia, caused by a 
vascular ring surrounding the trachea and cesophagus 


CASE REPORT 


In 1937, when a boy of § years of age, the patient was 
investigated in the children’s department of the Cardiff 
Royal Infirmary (Dr. A. G. Watkins), as a case of aneurysm 
of the right common carotid artery. A pulsating swelling 


te 


FiG. 635.—Radiogram of chest, showing opacity at right apex. 
had been noticed in the lower part of the right side of the 


neck for three years, and had not altered appreciably 
during that time. He was a delicate boy who always wanted 
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to rest, he became short of breath on walking to school, 
and his lips became blue at times. In the region of the 
right common carotid artery there was an oval pulsating 
swelling, measuring 1} in. in its long axis, over which was 
a thrill and a bruit. On the left side axillary pulsations 
were faint, while the brachial, radial, and ulnar pulses 
were absent. Pulsation in the right arm and over both 
femoral arteries was normal. The blood-pressure in the 
right arm was 95/64 mm. Hg. The cardiovascular system 
was otherwise normal, the electrocardiogram was normal, 
and radiography showed minimal enlargement of the 
heart and slight widening of the upper mediastinal shadow. 


FiG. 636.—Penetrating radiograph of neck, showing narrowing 
of upper third of trachea. 


He was readmitted to the Cardiff Royal Infirmary in 
1939 under Professor Lambert Rogers, complaining of 
dyspnoea and cyanosis on exertion, and of diplopia of two 
years’ duration. Operation in August, 1939, on his neck 
revealed the presence of a right-sided aortic arch reaching 
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to the level of the hyoid bone, where it formed an acute 
anteroposterior arch. The afferent limb lay in front of 
and slightly medial to the efferent limb of the arch, from 
the summit of which arose the right internal and external 
carotid arteries (Fig. 639). The left common carotid 
artery arose from the ascending limb and the right 
subclavian artery from the descending limb of the aortic 


FG. 637.—Barium swallow, showing indentation of posterior wall 
of esophagus at level of manubriosternal junction. 


A 
Fic. 638.—A, B, Venous angiocardiograms 
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arch. In January, 1940, Professor Lambert ogers 
reinforced the area over the cervical aortic arch with a 
graft of fascia lata. At this operation it was noted that 
compression of the vessel stopped the femoral pulses. 
The patient was readmitted in May, 1950, because of 
two fainting attacks while at work, and headaches after 
reading. The cervical swelling measured 3 in. long by 
1} in. wide, the trachea was displaced to the left, the 
left radial pulse was present, but weaker than the right, 
the blood-pressure in the right and left arms was 112/86 
and 92/84 mm. Hg respectively, and the right palpebral 
fissure was narrower than the left. The temperature in 
the right hand was 5° higher than in the left hand. Barium 


swallow showed a smooth indentation of the posterior | 


wall of the cesophagus opposite the fourth and fifth 
thoracic vertebrae. Angiography was unsuccessful, 
Electro-encephalography showed scattered low-voltage 
theta waves in all leads, intermingled with alpha rhythm, 
but hyperventilation had not much effect on the record, 
which was considered to be outside the normal range. 

He was again readmitted under Professor Lambert 
Rogers in March, 1957, with a history of difficulty in 
swallowing potatoes and meat for six months. In order to 
get these substances down he had to swallow twice and 
take a drink of water. The dyspnoea and cyanosis from 
which he used to suffer had completely disappeared, and 
he had had no further fainting attacks since his last 
admission. The swelling in the neck had been gradually 
increasing in size over the years. He was referred to me 
because of the dysphagia. 

On examination there was a pulsating swelling in 
front of the right sternomastoid muscle, reaching from 
the clavicle to the angle of the mandible, over which there 
was a systolic murmur. The swelling exhibited two 
pulsations to each heart-beat, and the pulsation caused 
movement of the entire larynx. Pulsation on the left side 
of the neck and in both supraclavicular fosse was normal. 
The right radial pulse was normal, but the left was 
distinctly smaller. The blood-pressure in the right arm 
was 140/110 mm. Hg. Both femoral pulses were present 
and equal. The cardiovascular system was otherwise 


showing aortic arch in right side of neck with tortuous descending limb, 
the left innominate artery, and the right subclavian artery. 
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norma: except for accentuation of the aortic second sound, 
and ciectrocardiography showed no abnormality. A 
radiog aph of the chest showed slight prominence in the 
region of the pulmonary artery, absence of the aortic 
knuckic, and a uniform, well-defined opacity at the apex 
of the right hemithorax, the outer margin of which co- 
incided closely with the inner margin of the first rib 
(Fig. 635). The trachea was displaced to the left. No 
enlargement of the heart or any of its chambers was 
found on screening, and the diaphragms moved normally. 
Penetrating radiographs of the neck (postero-anterior and 
lateral) showed that the trachea was displaced to the left 
and narrowed in its upper one-third, but normal in its 
lower two-thirds (Fig. 636). Barium swallow showed a 
well-marked, smooth indentation of the posterior wall of 
the cesophagus at the level of the manubriosternal junction 
(Fig. 637). The indentation was transversely placed. 
Venous angiocardiography (Fig. 638 A,B) showed the 
aortic arch in the right side of the neck reaching up to 
the level of the lower part of the fourth cervical vertebra. 
The lateral of the two limbs (descending limb) was very 
tortuous and accounted for the opacity at the apex of the 
right hemithorax, seen on the straight radiograph of 
the chest. The branches of the aorta, other than the left 
common carotid and the right subclavian arteries, the 
ductus arteriosus, and the lower part of the descending 
aorta, were not visible. 

The anatomical diagnosis was right-sided cervical 
aortic arch, transverse retro-cesophageal segment of aorta, 
left-sided descending aorta, and left-sided ligamentum 
arteriosum. Dysphagia was considered to be due to a 
vascular ring formed by the retro-cesophageal segment of 
aorta behind, the ligamentum arteriosum on the left side, 
and the division of the pulmonary artery and its left 
branch in front. Fig. 639 shows the anatomical arrange- 
ment present in this case. It was constructed from the 
findings at the operations upon the neck and chest, and 
from a study of the venous angiocardiograms. 


Left posterolateral thoracotomy was _ performed 
through the bed of the fifth rib on April 2, 1957. The pre- 
operative diagnosis was confirmed. On retracting the 
lung the left descending aorta and left subclavian artery 
were readily seen, but the arch of the aorta and its 
branches were not visible. Dissection revealed a retro- 
esophageal segment of the aorta running horizontally 
from right to left and indenting the back of the cesophagus. 
Having crossed behind the cesophagus the aorta turned 
downwards at right angles to form the left-sided part of 
the descending aorta. The left subclavian artery arose 
from a conical-shaped diverticulum which ascended from 
the top of the angle or junction of the horizontal and 
descending parts of the aorta, and appeared to be an 
upward continuation of the latter. The apex of the cone 
of the diverticulum became continuous with the sub- 
clavian artery about 1 cm. above its point of continuity 
with the descending aorta (Fig. 639). The diverticulum 
represented a persistent part of the left paired aorta 
(dorsal aortic root of Arkin, 1936). A tense, obliterated 
ligamentum arteriosum, 2 cm. long, was attached to the 
left subclavian artery at its junction with the aortic 
diverticulum (Fig. 639). From here it ran to the right 
and somewhat forwards, at first to the left of, and then in 
front of, the trachea, to join the superior border of the 
left pulmonary artery as it joined the right pulmonary 
artery. The ligamentum was so tense that it angled 
forwards its point of attachment to the junction of the 
subclavian artery and aortic diverticulum, so that these 
structures were pulled farther forwards and inwards with 
each beat of the heart (Fig. 639). It was at first thought 
that the ligamentum arteriosum was attached to the aorta 
and that the conical narrowing, representing the beginning 
of the subclavian artery, was a coarctation of the aorta, 
but investigation proved the state of affairs described 
above. The recurrent nerve was given off about 5 cm. 


above the ligamentum arteriosum, but turned around its 
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attachment to the left pulmonary artery in the usual way. 
Because of the high origin of the nerve, and its relation 
to the extreme right anterior end of the ligamentum, it 
was not demonstrated until a late stage of the operation. 


The left common carotid artery was felt pulsating to the 


-* Right, common, and external 
carotid arteries 
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FiG. 639.—Present case, showing right-sided aortic arch in 
the neck, with aneurysmal dilatation and tortuous descending 
limb, and vascular ring in the chest. The tension in the long, 
left-sided ligamentum arteriosum is indicated by the angulation 
where it is attached to the junction of the subclavian artery with 
the aortic diverticulum. Note the narrowing of the trachea in 
the neck. 


right of the left subclavian artery, but was not dissected. 
The ascending aorta was felt farther to the right and 
more anteriorly. 

The transverse retro-cesophageal segment of the aorta, 
the ligamentum arteriosum, and the pulmonary arteries 
formed a vascular ring which fitted tightly around the 
trachea and cesophagus and caused a definite indentation 
of the posterior wall of the latter. The ligamentum was 
tightly applied to the left and anterior aspects of the lower 
end of the trachea and was situated about 1 cm. higher 
(i.e., nearer the head) than the retro-cesophageal segment 
of the aorta. The ligamentum was divided between silk 
ligatures and a small portion of it was taken for micro- 
scopical examination. The latter showed an obliterated 
artery rich in elastic tissue. The tension on the ligament 
was such that after division its two ends separated for 
I°5 cm., the right anterior end retracting almost out of 
sight into the mediastinum. Constriction of the trachea 
and esophagus appeared to be completely relieved. The 
patient has had no dysphagia in the seven months during 
which he has been followed up since the operation. 


THE DEVELOPMENT OF THE 
AORTIC ARCHES 


After three weeks of intra-uterine life the paired 
cardiopericardial plates and endocardial heart tubes 
fuse to form a simple, unpaired tubular heart, and 
the paired pericardial portions of the ceelom fuse to 
form a single pericardial cavity. At three and one 
half weeks of age atrioventricular, bulboventricular, 
and sino-atrial sulci appear to demarcate the bulbus 
cordis, primitive ventricle, primitive atrium, and 
sinus venosus. 

The primordial endocardial tubes extend head- 
wards beyond the pericardial region, where they fuse 
to form the truncus arteriosus, the pericardial attach- 
ment separating this from the bulbus cordis. At its 
cranial end the truncus arteriosus expands to form 
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the aortic sac, from which it is not separated by a line 
of demarcation. The aortic sac is a midline, unpaired 
structure which is applied to the floor of the pharynx. 
As these changes occur in the heart and truncus 
arteriosus paired aorte form from cords and knots 
of cells which appear in the primitive endothelial 
plexus present in the mesenchyme. These strands 
of cells develop into endothelial tubes which are later 
reinforced by circularly arranged connective tissue 
and smooth muscle cells. The paired aorte, at their 
cranial ends, are continuous with the aortic sac, and 
they bend laterally and ventrally around the pharynx, 
in the tissues of the mandibular arch. In this way 
the aortic sac is connected to paired dorsal aorte by 
the first pair of aortic arches. 

The heart of lower vertebrates becomes continu- 
ous cranially with paired ventral aorte which com- 
municate with paired dorsal aorte by a series of 
aortic arches, as illustrated in the diagram of Rathke 
(1858), or one of its modifications, such as that of 
Barry (1951), but Congdon (1922) has shown that 
in man paired ventral aorte never develop. He de- 
scribes two phases of development of the aortic arch 
system in the human embryo, the branchial phase, 
which begins at 23 days of age, and which lasts for 
about 22 days, and the post-branchial phase, which 
is initiated by the interruption of the dorsal end of 
the right sixth aortic arch when the embryo is 12 mm. 
long (6 weeks). Most of the vital changes of the 
second phase occur during its first two weeks. 

The Branchial Phase.—During this phase a 
series of six aortic arches develop, in the visceral 
arches, to connect the aortic sac with the paired 
dorsal aorte. The first of these, the most headward, 
develops in the mandibular arch. The more caudal 
arches develop subsequently, and as they do so the 
cranial ones degenerate and disappear. Congdon 
(1922) dates the appearance of the arches as follows :— 


First aortic arches 1-3 mm. (3 weeks). 
Second aortic arches 3 mm. (34 weeks). 
Third aortic arches 4 mm. (34 weeks). 
Fourth aortic arches 4 6 mm. (4 weeks). 
Fifth aortic arches— shortly after 6th arches. 
Sixth aortic arches § mm. (44 weeks). 


The first and second arches disappear as the 
third and fourth are developing. The fifth arch is 
ephemeral, appearing after the sixth, and disappear- 
ing almost as soon as it has formed. Each arch is 
formed from three elements, an outpouching from 
the aortic sac, a similar outpouching from the paired 
dorsal aorta, and an intermediate endothelial capillary 
plexus in the corresponding visceral arch. 

As the aortic arches are developing and degenerat- 
ing changes occur in the aortic sac. This is divided 
into aortic and pulmonary portions by deepening of 
the cleft between the origins of the fourth and sixth 
arches on each side. The pulmonary portion becomes 
tubular to form the pulmonary trunk, but the aortic 
portion remains saccular and is subsequently called 
the aortic sac. The latter spreads laterally to form 
right and left horns, which receive the third and 
fourth arches of the two sides. These horns corre- 
spond to the two ventral aorte of lower vertebrates. 
The right horn ultimately becomes the innominate 
artery, and the left horn that portion of the arch of 
the aorta which lies between the innominate and 
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left common carotid arteries. The aortic arches 
radiate from the aortic sac, and as the first and 
second arches degenerate while the more caud:! ones 
develop the sac moves caudally, relative to the 
pharynx, so that at no time are paired ventral aorte 
present. 

The right and left primitive pulmonary arteries 
grow caudally from the aortic sac and are developed 
from a pre-existing capillary plexus before the sixth 
aortic arches are complete. At this time the lung 
buds are present and are largely continuous with the 
cesophagus, the capillary plexuses of the two being 
continuous, the cesophageal portion draining into the 
dorsal aorta. After their formation there is a marked 
angle where the primitive pulmonary arteries join 
the sixth aortic arches. 

The sixth aortic arches take part in the develop- 
ment of the pulmonary arteries, the left fourth arch 
in that of the arch of the aorta, the right fourth arch 
in that of the right subclavian artery, and the third 
aortic arch of each side in the development of the 
common and internal carotid arteries. Further 
details will be given later. There is a difference of 
opinion regarding the development of the external 
carotid arteries. Congdon (1922) states that they 
arise as outgrowths from the aortic sac after the first 
and second aortic arches have disappeared. Their 
origin subsequently shifts to the third aortic arches, 
so separating the latter into a proximal part, which 
forms the common carotid artery, and a distal portion, 
which gives rise to the proximal part of the internal 
carotid artery. The rest of the latter vessel is formed 
from the paired dorsal aorta and from a headward 
extension of it. 

The paired dorsal aorte fuse over a considerable 
portion of their extent during the early part of the 
branchial phase of development, the process being 
complete when the embryo is 4-6 mm. long (about 
4 weeks). Fusion begins in the mid-body region, 
according to Patten (1953), and spreads from there 
caudally throughout the length of the embryo, but 
cranially it stops short of the branchial region, where 
the aorte remain paired. Barry (1951) points out 
that one can regard the dorsal aortz as being divided 
into segments demarcated caudally by the corre- 
sponding dorsal intersegment arteries. According to 
Barry, fusion of the paired dorsal aorte extends 
cranially to involve the ninth segments, but not the 
eighth. When the process of fusion is complete one 
may refer to the paired and unpaired portions of the 
dorsal aorte, or simply to the paired and unpaired 
dorsal aorte. Barry calls the paired aorte the 
‘dorsal aortic roots’, following Arkin (1936), and the 
right and left horns of the aortic sac the ‘ventral 
aortic roots’. I prefer the terms ‘ paired dorsal aortz’ 
and ‘right and left horns of the aortic sac’ (Congdon, 
1922), because they are anatomically descriptive. 
The term ‘root’ seems inappropriate to the paired 
aorte. 

The subclavian artery develops from the seventh 
dorsal intersegmental artery when the embryo is 
4-6 mm. long and the anterior limb bud forms a 
slight elevation situated opposite to the seventh and 
eighth body segments. The fourth aortic arch is 
present, the sixth is incomplete, and the paired dorsal 
aorte have fused up to the junction of the ninth 
and eighth segments. Each dorsal intersegmental 
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artery divides into a dorsai branch to the spinal 
cord, vertebral column, and vertebral muscles, and 
a ventrolateral branch to the body wall, that of 
the seventh artery supplying the limb bud. A longi- 
tudinal anastomosis connects the dorsal branches of 
the first seven arteries, ventral to the costal element 
of the seventh cervical vertebra, but dorsal to the 
costal elements of the remaining cervical vertebre. 
This anastomosis becomes the vertebral artery and 
after its formation the rest of the first six dorsal 
intersegmental arteries disappear, leaving the verte- 
bral artery attached to the subclavian artery, and 
entering the foramen in the transverse process of the 
sixth cervical vertebra. A second longitudinal anasto- 
mosis connects the ventrolateral branches of the 
seventh, eighth, and ninth dorsal intersegmental 
arteries, ventral to the costal processes. After its 
appearance the proximal parts of the eighth and ninth 
arteries disappear, leaving the anastomosis attached 
to the subclavian artery as the highest intercostal 
artery. The tenth dorsal intersegmental artery 
becomes the first aortic intercostal artery. The sub- 
clavian arteries, because they arise from the seventh 
dersal intersegmental arteries, lie headwards of the 
costal processes attached to the first thoracic vertebra 
and are subsequently anchored in position by the 
first ribs, as well as by the vertebral arteries. This 
is important to the later development of the sub- 
clavian arteries. 

By the end of the branchial phase of develop- 
ment the vascular arrangements are symmetrical. 
The aortic sac has been divided into a pulmonary 
portion, to which the sixth aortic arches are attached, 
and an aortic portion, which has developed right and 
left horns, to which the third and fourth arches of 
each side are attached. The first, second, and fifth 
arches have disappeared, the external carotid arteries 
have grown headwards from the aortic sac, the sub- 
clavian, vertebral, and highest intercostal arteries 
have developed, and the dorsal aorte have fused 
from their caudal ends up to the level of the eighth 
dorsal intersegmental arteries. 

The Post-branchial Phase.—Profound changes 
occur in the post-branchial phase which upset the 
earlier symmetrical arrangement. These begin at 
the 12-mm. stage (6 weeks) with the interruption of 
the dorsal portion of the right sixth aortic arch. 
When the embryo measures 14 mm. in length (7 
weeks) the right and left paired aorta become in- 
terrupted between the points where they receive the 
third and fourth aortic arches, the region known as the 
‘ductus caroticus’, and at the 18-mm. stage (8 weeks) 
the eighth segment of the right paired aorta disappears. 
According to Congdon (1922) these events are 
dependent upon two factors: (1) longitudinal tension, 
due to caudal descent of the heart and aorte; and 
(2) altered flow. Caudal descent carries the heart 
and aortez from the occipital region into the thorax, 
and it occurs most rapidly when the embryo is 
increasing from 14 to 18 mm. in length (7-8 weeks). 
During this process the carotid and subclavian 
arteries become elongated. Altered flow is brought 
about in various ways. The division of the aortic 
sac into pulmonary and aortic portions occurs well 
to the left of the midline, so directing more blood 
into the left than into the right sixth aortic arch, 
and causing it to take a more direct route to the 
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aorta than does its fellow of the right side. Descent 
of the heart causes traction on the two ends of each 
sixth arch against the resistance of the vagus and its 
recurrent branch. The more robust arch on the left 
side draws the vagus and its recurrent branch 
caudally with it, but the longer and more slender 
arch on the right side breaks. 

The breaking of the carotid ducts on each side, 
according to Congdon (1922), occurs because the 
third aortic arch, as it joins the paired dorsal aorta, 
is directed cranially whereas the fourth arch is 
directed caudally. This creates a stagnant area 
between the points of attachment of the two arches 
which is ruptured by the tension caused by caudal 
descent of the heart when the embryo is 14 mm. 
long (7 weeks). The cranial inclination of the dorsal 
ends of the third arches becomes necessary, after 
the disappearance of the first and second arches, in 
order that the head end of the embryo may be 
supplied with blood. 

During development the truncus arteriosus 
becomes oblique and directs more blood to the left 
than to the right side. In consequence of this the 
right fourth arch and the right paired aorta caudal 
to it become smaller than their counterparts on the 
left side. Descent of the heart and aorte causes 
traction upon the eighth segments of the two paired 
aorte because the subclavian arteries, derived from 
the seventh dorsal intersegmental arteries, are 
anchored by their vertebral branches and by 
the first ribs. Because of this, the eighth segment of 
the more slender right paired aorta gives way at the 
18-mm. stage (8 weeks), whereas the larger left 
paired aorta withstands the strain. 

The subsequent development of the two sub- 
clavian arteries differs. Traction upon the left sub- 
clavian artery causes its origin to shift headwards 
and, as described by Barry (1951), the segments of 
the left paired dorsal aorta cranial to this origin 
undergo extreme compression. These segments are 
the third to the seventh. According to Barry, as the 
heart descends the origins of the dorsal inter- 
segmental arteries move cranially, so that the first 
and second arise from the region of the carotid 
ducts, and when these are broken the first and 
second segments of the paired dorsal aorte dis- 
appear. As the third to seventh segments of the left 
paired dorsal aorta become compressed the eighth 
elongates. The shift of the left subclavian artery 
carries its origin headwards of the ductus arteriosus 
(left sixth aortic arch), and close to the origin of the 
left common carotid artery. 

On the right side the disappearance of the ductus 
caroticus and of the eighth aortic segment allows the 
right fourth aortic arch, the third to seventh seg- 
ments of the right paired dorsal aorta, and the right 
seventh dorsal intersegmental artery to be pulled out 
into a continuous slightly arched vessel, the sub- 
clavian artery. 

When all the above changes have occurred and 
the embryo is 18 mm. long (8 weeks) the adult 
arrangement is achieved. We are now in a position 
to determine the constitution of the adult aorta and 
its branches. From its origin to the point where 
the innominate artery arises the aorta develops from 
the truncus arteriosus. The innominate artery arises 
from the right horn of the aortic sac. The left horn 


| 


566 THE BRITISH 
of the sac gives rise to the portion of the arch of the 
aorta between the innominate and left common 
carotid arteries; the aorta between the left common 
carotid and subclavian arteries is derived partly from 
the left fourth aortic arch and partly from the third 
to seventh segments of the left paired dorsal aorta. 
On the lesser curvature the fourth aortic arch gives 
rise to a portion of the aorta proximal to the ductus 
arteriosus, which is attached to the fourth segment 
of the left paired dorsal aorta. The aorta distal to 
the left subclavian artery is developed from the eighth 
segment of the left paired dorsal aorta and there- 
after from the unpaired aorta. The lower border of 
the tenth segment is indicated by the point of origin 
of the first aortic intercostal artery, which is developed 
from the tenth dorsal intersegmental artery. 

The innominate artery, as described, arises from 
the right horn of the aortic sac. The right sub- 
clavian artery develops from the right fourth aortic 
arch, the third to seventh segments of the right 
paired dorsal aorta, and the right seventh dorsal 
intersegmental artery. The third arch and right 
paired aorta form only that part of the artery which 
is proximal to its vertebral branch. The left sub- 
clavian artery develops from the left seventh inter- 
segmental artery alone. The two common carotid 
arteries, and the proximal parts of the two internal 
carotid arteries are developed from the third aortic 
arches. The rest of the internal carotid arteries 
develop from the two paired dorsal aorte headwards 
of the third arches, and from cranial extensions of 
the aorte. The external carotid arteries arise as new 
outgrowths from the aortic sac, after the disappear- 
ance of the first and second aortic arches, but as 
the heart descends their origins are transferred to 
the third aortic arches. During descent of the heart the 
origin of the innominate artery is drawn headwards 
towards that of the left common carotid artery, just 
as happens in the case of the left subclavian artery. 
In this way all three vessels come to arise close 
together near the summit of the arch of the adult 
aorta. 


DISCUSSION 


This case is of interest from two points of view— 
namely, the right-sided cervical aortic arch, and the 
vascular ring in the thorax. An almost identical case 
was reported in 1947 by Beaven and Fatti, showing 
both these features, and having an anatomical arrange- 
ment of the aorta and its branches similar to the case 
reported here, except that the arch of the aorta did 
not rise so high in the neck, reaching only to the 
thyrcid cartilage. 

The Cervical Aortic Arch.—The only other 
case of an aortic arch in the right side of the neck 
so far reported is that of Beaven and Fatti (1947), 
but I know of one other case not yet reported. So 
far as I am aware, there is no record of an aortic 
arch being found in the left side of the neck. The 
clinical importance of this condition is that it simu- 
lates an aneurysm of the right common carotid artery, 
and this diagnosis was made before operation in 
both these cases. Beaven and Fatti changed the 
diagnosis at the time of operation to one of aneurysm 
of the innominate artery, because the right recurrent 
nerve curved around the dilated vessel, the com- 
pression of which caused the right radial and carotid 
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pulses to disappear. Compression exerted for < min, 
produced no signs of cerebral ischemia. A «lance 
at Fig. 639 explains these findings, for the aorta 
must have been compressed above the origin of the 
left common carotid artery. Ligation resulted in 
death of the patient from acute left ventricular tailure 
after 15 min. In the present case the large pulsating 
vessel was, fortunately, recognized as the aorta at the 
time of the first operation upon the neck, and no 
ligature was applied. 

Features which may be of help in distinguishing 
this condition from an aneurysm of the right common 
carotid artery are first the young age of the patient. 
My case was a boy of § years of age when first seen, 
and that of Beaven and Fatti was a girl of 9 years of 
age. In both the swelling had been present for 
several years, and in both it increased in size with 
the passage of time. Aneurysms are rare in child- 
hood, and a pulsating swelling in the neck at this 
time of life should be suspected as being due to an 
abnormal aortic arch. 

The second feature which may help to distinguish 
these conditions is the type of pulsation. In the case 
reported here the swelling showed two pulsations to 
each heart-beat, while Beaven and Fatti (1947) 
described the pulsation in their case as having 
“a peculiarly sinuous expansile’”’ nature. These 
features are probably caused by asynchronous pul- 
sation of the afferent and efferent limbs of the 
cervical aortic arch, and their presence should make 
one suspect this condition. A systolic murmur and 
thrill were present in this .nd in Beaven and Fatti’s 
case, but they do not help in differentiating an arch 
of the aorta in the right side of the neck from an 
aneurysm of the right common carotid artery. 

The third feature which should distinguish the 
two conditions is the effect of compression of the 
pulsating swelling on the peripheral arterial pulses. 
Compression of an aneurysm of the right common 
carotid artery should obliterate only the pulses in 
the distribution of this artery, perhaps also the 
pulses in the right arm if the subclavian artery is 
obliterated during compression of the aneurysm. 
The pulses in the left side of the neck, the left arm, 
and both legs will not be affected. Compression of a 
right-sided aortic arch in the neck will obliterate 
the pulses in the right side of the neck, the right 
arm, and both legs, but will not obliterate the left 
carotid pulse, and it may or may not obliterate the 
pulses in the left arm. The left common carotid 
artery arises from the ascending aorta in the chest 
in these cases, below the point at which the aorta is 
compressed in the neck, so that pulsation in the 
carotid vessels on the left side of the neck is un- 
affected. In both this case, and in that of Beavan 
and Fatti, the left subclavian artery arose from a 
diverticulum of the left paired dorsal aorta, as the 
last branch of the ‘aortic arch’, and compression of 
the aorta in the neck would have obliterated pulsa- 
tion in the left arm. It is theoretically possible that 
the left subclavian artery might arise in common 
with the left common carotid artery from a left 
innominate artery, as a reference to Fig. 642 will 
show. In such a case pulsation in the left arm would 
not be eliminated by compression of the aortic arch 
in the neck. The safe rule is to examine the femoral 
pulses when the cervical swelling is compressed. If 


pulse 
pulse 
comn 
i } of th 
pulse 
com} 
subc 
| or 
an 
vasci 
: repo 
4 suffe 
durit 
Whe 
| dysp 
Wie: 
exer 
neck 
| inde 
It 
weal 
| wert 
Sub 
but 
J why 
fron 
and 
ang! 
Mo: 
forv 
| that 
sati 
liga 
— 
arm 
sim 
sus! 
side 
rep 
rad 
str 
| (Fi 
rig 
Be 
aol 
pat 
7 we 
a to 
fro 
wo 
wh 
re] 
ves 
th 


THE AORTIC ARCH AND 


the condition is a cervical aortic arch the femoral 
pulses will disappear; if an aneurysm of the right 
common carotid artery the femoral pulses will be 
unaffected. At the second operation upon the neck 
of my patient it was demonstrated that compression 
of the vessel in the neck did obliterate the femoral 
pulses, so clinching the diagnosis. Palpation of the 
pulses in the left arm, while the cervical swelling is 
compressed, will determine the origin of the left 
subclavian artery either from a left innominate artery 
or from an aortic diverticulum. 

The fourth feature which will distinguish between 
an arch of the aorta in the right side of the neck and 
an aneurysm of the right common carotid artery is 
the presence or absence of symptoms and signs of a 
vascular ring in the thorax. Both this and the other 
reported case exhibited such features. My patient 
suffered from dyspnoea and cyanosis on exertion 
during childhood which disappeared as he grew up. 
When a young adult he developed fairly severe 
dysphagia. The girl of 9 years of age reported by 
Beavan and Fatti (1947) complained of dyspnoea on 
exertion and of slight dysphagia on extending the 
neck. In the case reported here there was a typical 
indentation of the posterior wall of the cesophagus. 
It will be remembered that the axillary pulse was 
weak, and that the brachial, radial, and ulnar pulses 
were absent on the left side when he was first seen. 
Subsequently pulsation appeared at the left wrist, 
but it was always weaker than on the right side. 
The findings at thoracotomy (Fig. 639) explained 
why this was so. The left subclavian artery arose 
from the tip of a conical-shaped aortic diverticulum, 
and the angle of junction of the two was acutely 
angled forwards by the tense ligamentum arteriosum. 
Moreover, with each heart-beat this angle was pulled 
forwards and inwards. It is reasonable to suppose 
that this anatomical arrangement interfered with pul- 
sation in the left arm. It is possible that there may 
have been stenosis at the point of attachment of the 
ligamentum arteriosum, though this was not apparent 
on examination of the vessels from without. The 
lesson is, that the alteration of the pulses in the left 
arm depended upon a congenital abnormality associ- 
ated with the presence of a vascular ring, and a 
similar finding in other cases would lead one to 
suspect this diagnosis. In 1 of the 11 cases of right- 
sided aortic arch with retro-cesophageal segment 
reported by Bedford and Parkinson (1936) the left 
radial pulse was scarcely palpable. 

Finally, the two conditions may be differentiated 
by angiography. This procedure clearly demon- 
strated the arch of the aorta in the neck in my patient 
(Fig. 638). 

The developmental error responsible for the high 
right-sided arch of the aorta in the neck is of interest. 
Beavan and Fatti (1947) suggested that the right third 
aortic arch, and not the fourth, persisted to take 
part in the formation of the arch of the aorta. If this 
were to happen and the right ductus caroticus were 
to persist, a high right-sided aortic arch would occur 
from which the external and internal carotid arteries 
would arise as separate branches—the state of affairs 
which was present in both their case and the one 
reported here. It was because the two carotid 
vessels arose separately from the aortic arch that 
they advanced the theory that the third right aortic 
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arch had persisted. This argument is not necessarily 
valid because if the fourth arch and also the ductus 
caroticus on the right side were to persist then the 
external and internal carotid arteries would also arise 
as separate branches from a right-sided aortic arch. 
This may occur on the left side with a normally 
developed left-sided arch of the aorta. With either 
arrangement the right subclavian artery would form 
the third branch of a right-sided aortic arch, as in 
this case and in that of Beavan and Fatti. If the left 
subclavian artery arose from the eighth segment of 
the left paired dorsal aorta, as in both these cases, 
then it would form the fourth branch of the aorta. 
If it arose from the ventral part of the left fourth 
aortic arch it would arise from a left-sided innominate 
artery. The arrangement of the branches of the aorta 
cannot tell us whether the third or the fourth embryo- 
logical aortic arch has taken place in its formation. 
Neither can the fact that the recurrent branch of the 
vagus nerve hooks around the arch, as it was proved 
to do in the case of Beavan and Fatti (1947), for it 
will bear this relationship whether the third or the 
fourth arch persists. 

There are two embryological possibilities which 
might explain the high position of the arch of the 
aorta. The first is the suggestion advanced by 
Beavan and Fatti (1947). The second is that the 
elements partaking in the formation of the aorta, 
including the right fourth aortic arch, fail to descend. 
The embryonic arches surround the developing 
pharynx and they are primarily cervical structures; 
only later do they, and the heart, descend into the 
chest. There appears to be no way of telling which 
of these possibilities is the correct one. The fact 
that the heart itself, and the point of fusion of the 
two dorsal aortz, and the ligamentum arteriosum all 
occupy their normal positions in the thorax is against 
the theory of failure of descent, which would have 
to affect only the elements forming the right-sided 
aorta. I therefore favour the view put forward by 
Beavan and Fatti (1947). If this is correct then the 
elements forming the abnormal aorta are the truncus 
arteriosus, the right horn of the aortic sac, the right 
third aortic arch, the ductus caroticus, the third to 
eighth segments of the right paired aorta, and the 
unpaired aorta. The ductus caroticus represents the 
first two segments of the paired aorta. 

The Vascular Ring in the Thorax.—Various 
classifications of anomalies of the arch of the aorta 
and its branches capable of obstructing the trachea 
and cesophagus have been suggested, the most 
important of which are those of Gross and Ware 
(1946), Neuhauser (1946), Edwards (1948 a), and 
Kirklin and Clagett (1950). Edwards (1948 a) used 
the functioning double aortic arch (Fig. 640) as the 
basic pattern for these anomalies, and he explained 
the normal and abnormal arrangements of the aorta 
and its branches as being due to atresia of various 
portions of the aorta on one or other side. Reference 
to Figs. 640-643 will enable the reader to ascertain 
the portions which have disappeared in the normal 
and various abnormal patterns. 

Edwards (1948 a,b) divided the abnormalities 
into two groups according to whether the ductus 
arteriosus is placed on the left or right side, i.e., 
attached to the left or right pulmonary artery, the 
term ‘ductus arteriosus’ being used whether or not 
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Fic. 640.—Diagram illustrating varieties of case falling into 
group I, characterized by functioning double aortic arch. 
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its obliteration has occurred. He pointed out that 
the ductus is usually, but not invariably, on the same 
side as the upper part of the descending aorta, and 
that thoracotomy should be performed on whichever 
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placed on the side opposite to that of the upper part 
of the descending aorta. These authors give special 
attention tc the latter type of case and quote 
Gruber (1912), Hermann (1928), Gordon (1947), 
Neuhauser (1949), and Halpert, Snoddy, Bohan, and 


GROUP II 
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FiG. 641.—Diagram illustrating varieties of case falling into 
group II, characterized by double aortic arch with partial atresia 
of one arch. 


GROUP III 


IIIAr1b 


IIlIBra 


side it is situated. Kirklin and Clagett (1950), 
adopting the concepts of Edwards, classify the 
abnormalities into two groups according to whether 
the upper part of the descending aorta is on the left 
or the right side. They adopt this procedure because 
the position of the aorta can be identified, whereas 
that of the ductus can only be inferred, and also 
because in a few instances the ductus arteriosus is 
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Fic. 642.—Diagram illustrating varieties of case falling into group III, characterized by right-sided aortic arch. 


Freede (1949) as reporting cases of this nature. 
Neuhauser (1949) reported 5 cases with a right- 
sided aortic arch and upper part of the descend- 
ing aorta, but with a ligamentum rteriosum 
running behind the cesophagus to be attached to 
the left pulmonary artery, so completing a vascular ring 
which caused severe stridor and dysphagia. These 
patients were successfully operated upon by Gross. 
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I have modified the classifications of Edwards 
(1948 a) and of Kirklin and Clagett (1950) to make 
the classification shown in Table I, which to me 
seems more convenient and easier to remember. All 
the possible variants in this classification have not 
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FiG. 643.—Diagram illustrating varieties of case falling into 
group III, characterized by left-sided aortic arch. 


yet been described, as indicated in the table. Refer- 
ences to some of the rarer types are given. Figs. 
640-643 illustrate many of the possible types. 

Four factors are used in this classification— 
namely: (1) The anatomy of the arch of the aorta; 
(2) The side occupied by the upper part of the 
descending aorta; (3) The side of the ligamentum 
arteriosum (i.e., the obliterated or open ductus 
arteriosus); and (4) The arrangement of the branches 
of the arch of the aorta, especially the subclavian 
artery. When the upper part of the aorta is on 
the right side its lower part gradually crosses to the left 
behind the cesophagus, usually at the level of the eighth 
or ninth thoracic vertebra (Bedford and Parkinson, 
1936; Edwards, 1948 a), to reach the aortic hiatus 
in the diaphragm. 

Cases are placed into groups I to IV according 
to whether there is a functioning double aortic arch, 
a double aortic arch with partial atresia of one of 
them, a right-sided aortic arch, or a left-sided aortic 
arch. Cases of functioning double aortic arch have 
been reported from this country by Lewis and Parry 
(1948), Stevenson (1950), Dolton and Jones (1952), 
d’Abreu, Astley, and Parkes (1952), Smithells (1953), 
Jones and Walker (1955), and Apley, Ross, and 
Walker (1957). Each group is divided into sub- 
groups A and B by the position of the upper 
part of the descending aorta. When a double aortic 
arch is present, whether functioning or with partial 
atresia of one arch, if the descending aorta is on the 
left side the condition falls into subgroup A; if on 
the right side into subgroup B. If the arch of the 
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aorta is single then the case is classified as A if the 
upper part of the descending aorta is on the same 
side as the arch, and as B if on the opposite side. 
Subgroups A and B are divided into 1 and 2 according 


Table I.—CLASSIFICATION OF ANOMALIES OF ARCH 
OF AORTA AND ITs BRANCHES 


I. Double aortic arch, functioning. The posterior arch is usually 
the larger, but the anterior may be (Gordon, 1947; d’Abreu 
and others, 1952), or both may be of equal size (Stevenson, 
1950; Jones and Walker, 1955). 

A. "7 ith left descending aorta. 
. With left ligamentum arteriosum (described). 
: With right ligamentum arteriosum (described). 
B. a ith right upper part of descending aorta. 
. With right ligamentum arteriosum (Gross, 1953). 
. With left ligamentum arteriosum ( Hermann, 1928). 


II. Double aortic arch, with partial atresia of one arch. Atresia of 
the anterior, but not of the posterior, arch has been described. 
A. With left descending aorta. 
1. With left ligamentum arteriosum. 
a. Atresia between left subclavian artery and aortic insertion 
of ligamentum arteriosum (the usual type, Arkin, 1936). 
b. Atresia between aortic insertion of ligamentum arteriosum 
and junction of right and left aortic arches (rare type). 
c. Atresia between left common carotid and subclavian 
arteries (not yet described). 
2. With right ligamentum arteriosum. 


“4 As in group IIAr: 
described. 
B. "an right upper part of descending aorta. 

. With right ligamentum arteriosum (not yet described). 

a. Atresia between right subclavian artery and aortic inser- 
tion of ligamentum arteriosum (not yet described). 

b. Atresia between aortic insertion of ligamentum arteriosum 
and junction of right and left aortic arches (not yet 
described). 

c. Atresia between right common carotid and subclavian 
arteries (not yet described). 

2. With left ligamentum arteriosum. 


none of these have yet been 


a. 
b. As in group IIB1: none of these have been described. 


III. Right aortic arch. 
ith right upper part of descending aorta. 

right ligamentum arteriosum. 

a. With left subclavian artery from innominate artery 
(mirror image of normal pattern). 

b. With left subclavian artery from aortic diverticulum 
(described). 

2. With left ligamentum arteriosum. 


a. With left subclavian artery from innominate artery 
(Neuhauser, 1949). 
b. With left subclavian artery from aortic diverticulum 


(Halpert and others, 1949; Humphreys, 1948). 
B. With left descending aorta. 
1. With left ligamentum arteriosum. 


a. With left subclavian artery from innominate artery 
(described). 

b. With left subclavian artery from aortic diverticulum 
(described). 


2. With right ligamentum arteriosum. 
a. With left subclavian artery from innominate artery (not 
described). 
b. With left subclavian artery from aortic diverticulum (not 
described). 


IV. Left aortic arch. 
A. A left descending aorta. 
. With left ligamentum arteriosum. 
a. With right subclavian artery from innominate artery 
(normal pattern). 
b. With right subclavian artery from aortic diverticulum 
(common variant). 
c. With aberrant right innominate artery crossing the front 
of the trachea (Gross, 1953, 1955). 
d. With aberrant left common carotid artery crossing the 
front of the trachea (Gross, 1953, 1955). 
2. With right ligamentum arteriosum. 
a. With right subclavian artery from innominate artery (not 
described). 
b. With right subclavian artery from aortic diverticulum 
(not described). 
B. With right descending aorta. 
1. With right ligamentum arteriosum. 
a. With right subclavian artery from innominate artery 
(described). 
b. With right subclavian artery from aortic diverticulum 
(described). 
2. With left ligamentum arteriosum. 
a. With right subclavian artery from innominate artery (not 
described). 
b. With right subclavian artery from aortic diverticulum 
(not described). 
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to whether the ligamentum arteriosum is on the 
same side as the upper part of the descending aorta 
or on the opposite side. Finally, if the arch of the 
aorta is single, each of these subgroups is further 
divided into a and b categories according to whether 
the subclavian artery of the side opposite to the arch 
of the aorta arises from an innominate artery or from 
an aortic diverticulum, i.e., from the ventral end of 
the embryonic fourth aortic arch, or from the per- 
sistent eighth segment of the paired dorsal aorta. 
Thus a case designated IIIB1b would have a right- 
sided aortic arch with the descending aorta and liga- 
mentum arteriosum on the left side, and the left 
subclavian artery arising from an aortic diverticulum. 
Reference to Fig. 639 shows that my case is one of 
this type, and so was that reported by Beavan and 
Fatti (1947). The normal arrangement of the arch 
of the aorta and its branches would be classified as 
IVAta (Fig. 643) and the mirror image of this pattern 
as (Fig. 642). 

A glance at the classification will show that under 
group IVAr four subdivisions are given, namely a 
to d. Subgroups c and d are very slight variants of 
the normal arrangement, but are of importance 
because they may, as Gross (1953) has shown, result 
in compression of the trachea. In variety c the 
innominate artery arises too far to the left and 
crosses in front of the trachea to reach the right 
side, while in variant d the left common carotid 
artery arises too far to the right and must cross in 
front of the trachea to reach the left side. In both 
variants the two vessels may arise from a common 
stem. 

Clinical Features.—These vascular abnormali- 
ties may be divided into three clinical groups, 
namely: (1) Those that may compress the ceso- 
phagus; (2) Those that may compress the trachea; 
and (3) Those that may compress both the cesophagus 
and trachea. Group I comprises aberrant subclavian 
arteries falling into types IVArb (Fig. 643) and IIIA1b 
(Fig. 642). Although the subclavian artery nearly 
always passes behind the cesophagus (85 per cent), 
it occasionally passes between the cesophagus and 
trachea (15 per cent), and rarely in front of the 
trachea (5 per cent), as shown by Holzapfel (1899). 
Group 2 comprises anomalous innominate and left 
common carotid arteries of types IVAr1c and IVA1d 
(Fig. 643). Gross (1953, 1955) reports cases of severe 
tracheal compression due to such abnormalities. The 
other abnormalities shown in the classification may 
all compress both the trachea and cesophagus and 
fall into clinical group 3. 

Other cardiovascular anomalies rarely accompany 
those under consideration here. Jones and Walker 
(1955) reported a case associated with Fallot’s 
tetralogy, and could find only 5 previous cases with 
associated anomalies, 3 with Fallot’s tetralogy, 1 with 
complete transposition, and 1 with non-functioning 
left ventricle. 

The symptoms which may result from vascular 
abnormalities have been described by numerous 
workers, including Bayford (1794), Wolman (1939), 
Gordon (1947), Gross (1945, 1946, 1953, 1955), 
d’Abreu, Astley, and Parkes (1952), Dolton and 
Jones (1952), Apley (1949), Brown (1950), Taussig 
(1947), Steen and Douglas (1955), and Apley, Ross, 
and Walker (1957), while Smithells (1953) discusses 
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the differential diagnosis of congenital stridor. Full 
bibliographies are given by Edwards (1948 a, b) and 
by Kirklin and Clagett (1950). Symptoms are most 
likely to occur in infancy and old age. During 
infancy tracheal obstruction tends to dominate the 
clinical picture, but in old age dysphagia is the more 
striking feature. The patient reported here was 
unusual in that dysphagia developed first in young 
adult life. Bedford and Parkinson (1936) suggest 
that the development of arteriosclerosis may aggra- 
vate compression of the cesophagus after the age of 
50 years. 

In infants tracheal obstruction causes inspiratory 
and expiratory stridor, usually from birth, dyspneea, 
cyanosis, intercostal and suprasternal inspiratory 
retraction, and crowing respiration. The infant uses 
its accessory muscles of respiration and tends to 
keep its head extended. The respiratory difficulty 
is aggravated by feeding, during which alarming 
cyanotic attacks may occur, and flexion of the head 
may result in complete respiratory obstruction. These 
infants are prone to recurrent respiratory infections, 
most probably attacks of inhalation pneumonitis, 
which may result either in death or in permanent 
damage to the lungs. Difficulty in swallowing may 
date from birth, but more often it first appears when 
the infant is weaned. The child may be hungry and 
eager to feed, but soon after starting it exhibits 
distress, and after several attempts to swallow it 
refuses to try again. Some of the food may be 
regurgitated. Nutrition can usually be maintained 
by giving frequent small feeds. 

Adults may suffer severe dysphagia. In the 
patient reported here the disability was a consider- 
able nuisance, but his nutrition was not impaired. 
The woman described so graphically by Bayford 
(1794), who used the term ‘dysphagia lusoria’, died 
from staravation caused by an aberrant right sub- 
clavian artery, at the age of 62 years. She had had 
dysphagia all her life and “fancied that she nourished 
within her a voracious animal, and attributed all her 
uneasiness to the fury with which this half-starved 
monster fell upon each morsel in its passage to the 
stomach”. At last, “worn out with fatigue and 
famine, she sank into the grave”’. 

The Radiological Features.—The differential 
diagnosis of the various vascular abnormalities is 
made chiefly by radiological examination. The radio- 
logical changes have been elucidated by the researches 
of many workers, including Assmann (1924), Evans 
(1936), Bedford and Parkinson (1936), Fray (1936), 
Arkin (1936), Garland (1938), Paul (1948), and 
Neuhauser (1946, 1949). They depend upon the 
vascular abnormality present. Straight radiographs, 
including penetrating films, will usually determine 
the anatomy of the aortic arch and descending aorta, 
but give little information about the branches of the 
aorta or the ligamentum arteriosum. It is usually 
possible to say whether the arch of the aorta is on 
the right side or left side, or if it is double. Neuhauser 
(1949) points out that when the arch is double the 
main mass of the aorta is more or less equally divided 
between the two sides, whereas when it is single the 
main mass is on one side, and the aortic knuckle will be 
seen either on the right or left side. When the aortic 
arch is double, an abnormal knuckle may be seen on 
both sides. When there is an aortic arch on one side, 
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with a retro-cesophageal segment and aortic diverti- 
culum leading to a descending aorta on the side 
opposite to the arch, an appearance suggestive of 
two aortic knuckles may also be seen, that on one 
side produced by the arch of the aorta and that on 
the other by the aortic diverticulum (Arkin, 1936; 
Bedford and Parkinson, 1936). Films of suitable 
penetration may demonstrate narrowing of the lower 
third of the trachea, especially in lateral projection, 
while radioscopy may show under-aeration of the 
lungs during inspiration and over-aeration during 
expiration. 

Valuable information is obtained by outlining the 
esophagus and trachea with contrast medium. 
A double aortic arch constricts both the cesophagus 
and trachea from three aspects. The cesophagus is 
indented on both sides by the two arches, and from 
behind by the posterior arch. The latter is the right 
arch when the upper part of the descending aorta is 
on the left side, and the left arch when it is on the 
right side. The posterior indentation is transversely 
placed, usually at the level of the third or fourth 
thoracic vertebra, and it pulsates. The size is deter- 
mined by that of the posterior arch and so affords 
evidence on the relative size of the two arches. When 
the posterior arch is large, as in the cases of double 
aortic arch with partial atresia of the anterior arch, 
described by Arkin (1936), the cesophagus and 
trachea are displaced grossly forward in the right 
anterior oblique view. In this view also the posterior 
arch can be seen as a rounded pulsating opacity 
behind the cesophagus, within which is a darker 
opacity, produced by an aortic diverticulum, if 
present. The anterior arch may also be seen as a 
pulsating opacity in front of the trachea in the right 
oblique view. Further information on the relative 
size of the two arches is obtained from the size of 
the right and left indentations on the postero- 
anterior film. The tracheogram shows definite inden- 
tations on either side of the lower third of the trachea, 
made by the two aortic arches, and in front by the 
pulmonary arteries. According to Gross (1953) this 
combination of impressions upon the trachea and 
esophagus is almost certain evidence of some sort of 
vascular ring, provided there is no mediastinal mass. 
When such a ring is occasioned by an anomaly with 
an aortic arch on only one side the trachea and 
cesophagus may still be compressed from the same 
three aspects. The commonest anomaly of this sort 
is type IIIB1a or b (Fig. 642). The trachea and 
cesophagus are compressed by the arch of the aorta 
on the right side and the ligamentum arteriosum on 
the left side. The retro-cesophageal segment of the 
aorta compresses the cesophagus from behind and 
the pulmonary arteries compress the trachea from 
in front. The impressions on the right side of the 
trachea and cesophagus will be large and pulsatile, 
but those on the left side will be small and non- 
pulsatile. The posterior cesophageal indentation will 
be large, transverse, and pulsatile. A case of type 
IVBia or b (Fig. 643) would show wide pulsatile 
indentations on the left side, made by the arch of 
the aorta, and smaller ones on the right side, caused 
by the ligamentum arteriosum. The posterior ceso- 
phageal impression would have characteristics similar 
to those produced by a case of type IIIBia or b 


(Fig. 642). 
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Vascular rings caused by anomalies in which the 
ligamentum arteriosum is on the side opposite to 
the upper part of the descending aorta produce a 
different radiological picture. Neuhauser (1949) 
reported 5 cases in which the arched and descending 
portions of the aorta were on the right side, but the 
ligamentum arteriosum was on the left side (type 
IIIA2a and Fig. 642). The ligamentum ran behind 
the cesophagus from the left pulmonary artery to the 
right descending aorta just below the arch. The 
barium swallow showed an indentation on the right 
side made by the arch of the aorta, a shallow, barely 
perceptible indentation at the same level on the left 
side, made by the ligamentum arteriosum, and a 
narrow, non-pulsatile indentation posteriorly, also 
caused by the ligamentum arteriosum. 

An aberrant right subclavian artery arising as the 
fourth branch of a left-sided arch of the aorta (per- 
sistent eighth segment of right fourth aortic arch), 
type IVArb (Fig. 643), or the mirror image of this 
anomaly, in which the left subclavian artery arises as 
the fourth branch of a right-sided aortic arch, type 
IIIAr1b (Fig. 642), causes an indentation of the 
posterior wall of the cesophagus which is obliquely 
placed, running from the distal part of the arch of 
the aorta towards the apex of the opposite side of the 
chest. The indentation is pulsatile, relatively small, 
and usually situated opposite the third or fourth 
thoracic vertebra. As already mentioned, an aberrant 
subclavian artery occasionally passes between the 
cesophagus and trachea, and rarely in front of the 
latter. 

Anomalous innominate or left common carotid 
arteries (types IVArc and d, Fig. 643) indent the 
front of the trachea, but the awsophagus is normal. 
Gross (1953, 1955) describes a long and pronounced 
indentation of the anterior aspect of the lower third 
of the trachea, with ill-defined upper and lower 
borders, demonstrable by injecting contrast medium. 
It is difficult to tell whether the indentation is pro- 
duced by an anomalous innominate or left common 
carotid artery, for it is seen in the lateral view so that 
the direction of the obliquely running vessel cannot 
be determined. A filling defect of this nature, in the 
absence of a mediastinal mass, suggests a vascular 
abnormality. 

It is usually possible to determine whether the 
arch of the aorta is on the right or left side, or if it 
is double, and also to ascertain the position of the 
upper part of the descending aorta. If two arches 
are present it is often possible to estimate their 
relative sizes. The position of the subclavian artery 
can sometimes be demonstrated and that of the liga- 
mentum arteriosum demonstrated or inferred. With 
such knowledge an exact anatomical diagnosis of the 
vascular anomaly can often be made. If there is still 
doubt the diagnosis can be proved by angiography, 
but this is not often necessary. Stevenson (1950) 
has shown the usefulness of horizontal body section 
radiography. Now that these conditions are amen- 
able to surgical treatment an exact pre-operative 
diagnosis is important because it has an influence on 
the operative approach which must be used. 


TREATMENT 


At present there is no surgical procedure available 
for the treatment of an aortic arch in the right side 
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of the neck. The replacement of the malformed arch 
and its branches by a graft would be a formidable 
undertaking. The shortness of the carotid vessels on 
the right side would enhance the difficulties. This 
condition must not be mistaken for an aneurysm of 
the right common carotid artery, for ligation of the 
ascending aorta would prove fatal. 

The surgical treatment of vascular anomalies 
which constrict the trachea and cesophagus has been 
pioneered by Gross (1945, 1946, 1953, 1955). He 
has reported results in 26 cases of double aortic arch, 
18 cases of right aortic arch with left ligamentum 
arteriosum, 9 cases of anomalous innominate artery, 
5 cases of anomalous left common carotid artery, 
and 12 cases of aberrant subclavian artery, 11 on the 
right side and 1 on the left side. As a result of the 
work of Gross (1945, 1946, 1953, 1955); Edwards 
(1948 a, b), and Kirklin and Clagett (1950) it can be 
said that offending vessels, including the ligamentum 
arteriosum, must be divided or dislocated, and that 
any accompanying bands of soft tissue must also be 
divided. Lewis and Parry (1948) considered that 
surgical cure of double aortic arch might prove pos- 
sible, but were obviously unaware that Gross had 
reported a case successfully treated in 1945. 

The anomalies being discussed cause symptoms 
only in a minority of the patients in whom they 
occur (Gross, 1945; Gordon, 1947). In others symp- 
toms are too mild to warrant surgery, while infants 
tend to improve as they grow. There is, however, 
a proportion of patients who are dangerously dis- 
abled and in whom surgery is essential in order to 
prevent pulmonary damage, inanition, or death. 

If surgery is required to relieve tracheal obstruc- 
tion in infancy, Kirklin and Clagett (1950) advise 
: that it should be carried out as early in life as 
ae possible. This policy will both relieve obstruction 
et iit of the trachea and cesophagus and allow of normal 

oes growth and development. If treatment is unduly 
delayed, prolonged compression of the trachea may 
prevent proper development of the cartilaginous 
rings, so that partial collapse of the trachea 
will persist after operation and exclude a perfect 
result. 

Pulmonary infection and malnutrition must be 
corrected before operation is performed. Intra- 
tracheal anesthesia is essential because the trachea 
is both narrow and soft in these cases. The operative 
approach depends upon the anomaly to be treated. 
Gross (1953) advises operating through a left antero- 
lateral thoracotomy regardless of the anomaly present, 


a but Ecwards (1948 a,b) and Kirklin and Clagett 
a (1950) advise opening the chest on the side of the 
Mey ligamentum arteriosum. Edwards (1948 a) states 


“usually the structure or structures which must be 
treated surgically are either the ductus arteriosus 
or some structure which lies in the same side of the 
body as the ductus; therefore, it is advantageous for 
the surgeon to know, pre-operatively, on which 
side the ductus lies in order that he may perform the 
thoracotomy on that side”. He goes on to say that 
the ductus arteriosus usually lies on the same side as 
the upper part of the descending aorta, so that the latter 
structure may guide the surgeon as to the proper 
side on which to operate. But, as pointed out 
by Kirklin and Clagett (1950), the ductus arteriosus 
is occasionally located on the side opposite to the 
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upper part of the descending aorta. In these anoma- 
lies characterized by a vascular ring encircling the 
trachea and cesophagus the upper part of the descend- 
ing aorta is more often on the left side than on the 
right side, and the ligamentum arteriosum is usually, 
but not invariably, on the same side as the descend- 
ing aorta. In my opinion thoracotomy should be 
performed on the side of the ligamentum arteriosum 
when this can be identified, otherwise the upper 
part of the descending aorta should be taken as the 
guide. A standard posterolateral thoracotomy in- 
cision gives excellent access for most conditions, but 
anomalous innominate and left common carotid 
arteries may be approached more easily via an 
anterolateral incision. 

The structures which require division or displace- 
ment depend upon the anomaly present. An aberrant 
right or left subclavian artery, of types IVArb (Fig. 
643) or IIIArtb (Fig. 642), arising as the fourth 
branch of an aortic arch on the left or right side, 
and crossing behind the cesophagus, should be 
divided. Division of the first part of the subclavian 
artery is usually safe, though on rare occasions the 
blood-supply to the arm is jeopardized. Anomalous 
innominate or left common carotid arteries (types 
IVArc and d) should be dislocated forwards by silk 
sutures passing through their adventitia and through 
the sternum. They must not be divided. Care is 
taken that the sutures do not pass deeper than the 
adventitia. 

When a vascular ring is present it must be broken. 
In all cases the ligamentum arteriosum should be 
divided, and in certain cases other vessels will require 
division in addition. In the case of a functioning 
double aortic arch the smaller arch is divided. Most 
commonly a smaller left anterior arch is combined 
with a descending aorta and ligamentum arteriosum 
on the left side (type IAr1). This arch should be 
divided between the left common carotid and left 
subclavian arteries, and not proximal to the former. 
If after doing this the anterior part of the arch and 
the left common carotid artery form a tight band 
which compresses the trachea, they should be hitched 
forwards by sutures, as described for anomalous 
innominate or left common carotid arteries. If the 
posterior arch is the smaller then it should be divided 
behind the cesophagus. In this type of case the 
anomaly may be completely overlooked as the large 
anterior arch may appear to be normal and it obscures 
the smaller posterior one from view (Gordon, 1947; 
d’Abreu and others, 1952). Blincoe, Lowence, and 
Venable (1936) found this arrangement in only 2 
out of 40 cases. Amongst 41 cases in which the size 
of the two arches could be determined, Jones and 
Walker (1955) found the right arch to be the larger 
in 26, the left arch to be the larger in 10, and the 
two arches to be of equal size in 5, including their 
own case. This series includes that of Griswald and 
Young (1949). When there is a double aortic arch 
with partial atresia of one arch (type II, Fig. 641), 
the atresic portion is divided, together with the liga- 
mentum arteriosum. In cases of types III (Fig. 642) 
and IV (Fig. 643), in which the arch of the aorta on 
one side is connected to the descending aorta on the 
other side by a retro-cesophageal segment, division 
of the ligamentum arteriosum alone will break the 
ring and relieve constriction. The same is true of 
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THE AORTIC ARCH 


those cases in which the arched and descending 
portions of the aorta are on one side, but the liga- 
mentum arteriosum is attached to the pulmonary 
artery of the opposite side. In this event the liga- 
mentum arteriosum completes a vascular ring by 
passing behind the cesophagus (Fig. 642) and its 
division wiil relieve symptoms. This was the state 
of affairs in the § cases of type IIIAz2a reported by 
Neuhauser (1949), and successfully operated upon 
by Gross. 

Results of Surgical Treatment.—Complete 
symptomatic relief following surgery is the rule. 
Five of the 70 infants and children operated upon 
by Gross (1955) died. These were all in the group, 
26 in number, with double aortic arches, and their 
ages ranged from I month to 3 years. Two deaths 
were due to operative hemorrhage. In one of these 
patients the anterior arch was divided proximal to 
the left common carotid artery, where it is large and 
short. Division and ligation should always be per- 
formed distal to this artery. A third death was due 
to cerebral oedema the day after operation in a 
seriously ill child who had been in an oxygen tent 
for four months prior to admission to hospital. Two 
died of pneumonia three and ten days after opera- 
tion. Gross (1955), speaking of double aortic arch, 
states that “‘the overall results have been exceedingly 
dramatic and prove beyond doubt that an operative 
attack on this vascular abnormality has great merit”’. 
He goes on to say, “it is generally highly desirable 
to undertake surgical correction of the vascular 
anomaly whenever it is discovered”’. 


SUMMARY 


The case is reported of a young man whose 
aortic arch occupied the right side of his neck, simu- 
lating an aneurysm of the right common carotid 
artery, and who had a vascular ring in the chest, 
causing dysphagia, which was relieved by surgery. 

An account of the development of the aorta and 
its branches is given, and the occurrence of the arch 
of the aorta in the right side of the neck is considered. 

The clinical features of an aortic arch in this site, 
and its differential diagnosis from an aneurysm of 
the right common carotid artery, are described. 

A classification of vascular anomalies which may 
compress the trachea and cesophagus is suggested, 
their clinical and radiological features are detailed, 
and their surgical treatment is briefly discussed. 
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THE LYMPHATICS OF THE BREAST* 
By R. T. TURNER-WARWICK 


SENIOR SURGICAL REGISTRAR, THE MIDDLESEX HOSPITAL, W.1I 


THE importance of the lymphatic system in the 
spread of carcinoma must not be overemphasized, 
but the present treatment of breast carcinoma in its 
early stages, both surgical and radiotherapeutic, is 
based upon the anatomy of the regional lymphatics 
and an accurate knowledge of these pathways is 
therefore necessary. 

The accepted anatomical descriptions of the 
lymphatics of the breast are largely the result of 
post-mortem injection studies; for technical reasons, 


COLLOIDAL GOLD Interstitial 


Pecquet (1654) saw milk-laden lymphatics from the | 
breasts of a lactating bitch enter the thorax; but he 
mistook the direction of lymphatic flow in these and 
replied to a contemporary, Riolan: “‘ Audiat Sane... 
let him learn what path there is for chyle, unmixed 
with blood, to the breasts . . . Let him learn also 
that there is in the living body, just as in the sky, a 
milky way . 

The lymphatics of the human breast were first 
described in detail by Cruikshank (1786): “. . . two 
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however, these methods are unsatisfactory because 
trunk lymphatics of the breast cannot be exposed for 
direct injection and indirect filling from interstitial 
injection is very irregular; retrograde injection of 
normal lymphatics is virtually impossible. 

The only certain method of demonstrating lym- 
phatics of the breast, and the only possible method of 
assessing the distribution of lymph drainage, is by 
intravital techniques; the observation of dyes and 
markers as they are transported by the natural flow 
of lymph from an injection site in the breast to the 
regional nodes. The spread of carcinoma is of limited 
value as a method for the study of lymphatic drainage 
and can only be used for this purpose at an early 
stage of the disease. 

In the present work the anatomy of the lymphatics 
of the breast has been reviewed using intravital 
techniques in 88 patients. 


HISTORY 


Gaspard Aselius (1627) was the first to demon- 
strate the lacteals, which he found in a recently fed 
dog. The similarity between the chyle and milk 
stimulated seventeenth-century observers to seek a 
direct communication between the lacteals and the 
lymphatics of the breast in order to explain lactation. 


* Part of an essay for which the 1957 Moynihan Prize 
of the Association of Surgeons was awarded and of a 
Hunterian Lecture delivered at the Royal College of 
Surgeons on May 27, 1957. 
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sets of absorbents, one accompanying the external 
thoracic artery and vein and the other the internal 
thoracic (mammary) vein. The external absorbents 
arise from the nipple and from the external part of 
the mamma, from the integuments and the tubuli 
lactiferi. They run outwards towards the axilla and 
sometimes pass through small glands halfway between 
the nipple and the axilla... . Some of the external 
thoracic vessels pass over pectoralis major and go 
to the glands under the middle of the clavicle. . . . 
The internal mammary absorbents arise from the 
posterior part of the mamme and perforate i in many 
places the intercostal muscles. . 


Mascagni (1787) published many excellent illus- 
trations of his preparations; these do not show the 
lymphatics of the breast, but he commented: “ From 
the superficial tissue of the thorax and epigastrium, 
besides the lymphatics which run to the axillary 
glands, other vessels of the same kind accompany the 
epigastric, intercostal, and internal mammary 
vessels.” 

A hundred years later Sappey (1885) described 
the lymphatics of the breast. He believed, as a result 
of a mercury injection of a lactating breast, that the 
parenchyma drained into the ‘subareolar plexus’. 
He specifically denied that any lymph-vessels left the 
posterior surface of the breast or that any lymph- 
vessels from the breast reached the internal mammary 
chain. 

Heidenhain (1889), Stiles (1892), and Sampson 
Handley (1906) studied the spread of cancer of the 
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| breast and formulated the theory of tumour dissemina- 


tion by “lymphatics of the deep fascial plexus”’. 
Poirier, Cuneo, and Delamere (1903) recognized 
three accessory channels in addition to the main 
pathway, described by Sappey, from the subareolar 
plexus to the axillary glands. They were: (1) Vessels 
leaving the parenchyma of the breast and passing 
directly to the axilla—these they considered incon- 
stant. (2) The interpectoral pathway of Grossman 
(1896) and Rotter (1899). (3) The internal mammary 
pathway of Cruikshank (1786) and Mascagni (1787). 
Poirier, Cuneo, and Delamere add: “It is important to 
remark that we should not exaggerate the importance 
of the internal mammary channel. Though its 
presence is anatomically indisputable, facts none the 


' less show that in the early stage of cancer of the 


breast invasion of the retrosternal glands is excep- 
tional.” 

Mornard (1916) classified lymphatics of the 
breast into six somewhat ill defined groups. Gray 
(1938) used post-mortem injections of thorotrast. 
He denied the existence of the deep fascial plexus. 

In 1947 R. S. Handley and Thackray published 
the first of a series of papers showing the incidence of 
invasion of the internal mammary lymph-nodes by 
carcinoma of the breast at an early stage of the 
disease. This was investigated by biopsy, or excision, 
of the internal mammary chain during radical 
mastectomy. By 1954 these authors had examined 
150 cases; one-half of the tumours in the medial half 
and one-fifth of the tumours in the lateral half of the 
breast had metastasized to the internal mammary 
lymph-nodes and in Io per cent of each group the 
axillary nodes were free from invasion. 

Morl (1952) used ante-mortem intramammary 
injections of indian ink. He showed that all quadrants 
of the breast drained into the sternal lymph-nodes. 
He was unable to assess contralateral drainage because 
he used bilateral injections. 

Hultborn, Larsen, and Raghnult (1955) injected 
radioactive colloidal gold into the breast several days 
before radical mastectomy and measured the lymph- 
node uptake post-operatively, both in the specimen 
and the patient. He concluded that the axillary nodes 
received nearly all the breast lymph; the parasternal 
uptake he estimated as 0-3 per cent. Many of his 
patients had received pre-operative radiotherapy. 


METHODS USED IN PRESENT STUDY 


The lymphatics of the breast have been demon- 
strated by intravital methods, injecting dyes and 
markers into the breast tissue; these are transported 
to the regional nodes by the natural flow of lymph. 
The details of these methods have been discussed 
elsewhere (Turner-Warwick, 1959). 

A single injection is made into the breast tissue, 
usually some distance from the nipple, so that the path 
of the local lymphatics can be studied in relation to 
the subareolar plexus. If more than one injection site 
is used, contralateral drainage and quadrant distribu- 
tion cannot be assessed. 

The volume of the injected fluid is 1-2 ml. and 
may contain more than one of the substances dis- 
cussed below; a local anesthetic is always included 
to make the injection pain-free. 

The lymph-flow from the resting breast is very 
slow and the intramammary injection should be done 
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at least one hour before the time of observation in 
order to allow time for lymphatic uptake. 

The drainage pathways can be assessed over 
periods of up to five days or more by using radio- 
active colloidal gold. If the lymphatic drainage of 
the normal breast is to be assessed it is important 
that the lymph drainage should be uncomplicated by 


Fic. 645.—Autoradiograph of a mastectomy specimen. 
Three hundred microcuries of radio-active colloidal gold Au'** 
were injected into the lower outer quadrant (i) six hours before 


Fourteen nodes (m) are demonstrated as radio- 
A soft-tissue X-ray shadow has been super- 


mastectomy. 

active areas. 

imposed. 
the presence of a tumour or other local pathology in 
the breast or the regional lymph-nodes. 

During an operation the lymphatics within the 
operation field can best be demonstrated by a 
diffusible dye such as patent blue (Fig. 646) ; 1 ml. of 
a 3 per cent solution (rendered isotonic) is usually 
sufficient to show breast lymphatics and reduces the 
transient post-absorption body blueness to a 
minimum. Patent blue tends to diffuse out of the 
lymphatics during mass clearing of a large specimen 
with alcohol and benzine; more permanent dyes, 
such as pontamine sky blue, survive this process, but 
their persistence im vivo renders them undesirable for 
clinical use. 

A method has been devised for the demonstration 
of regional lymphatic trunks in a cleared specimen 
as a result of previous intravital absorption. Iron 
dextran or saccharate injected into the tissues is 
partially taken up by lymphatics and can be pre- 
cipitated in them as prussian blue by fixation of the 
specimen in acid-potassium-ferrocyanide (Turner- 
Warwick, 1955, 1959). Dionosil, a particulate 
diodone, has been used to demonstrate the extent of 
the local injections radiographically; it has no special 
tendency to enter lymphatics, but has none of the 
disadvantages of thorotrast in clinical use. Thorotrast 
is a useful medium for the post-mortem demonstra- 
tion of lymphatics, but during intravital absorption 
it becomes too diluted with lymph to provide radio- 
graphic contrast in the vessels. 

Radio-active colloidal gold provides the most 
accurate method available for studying the pro- 
portional distribution of the lymphatic drainage 
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(Fig. 644). Small doses are absorbed almost exclu- 
sively by lymphatics, largely retained by the lymph- 
nodes, and easily measured. The colloidal Au’** pre- 
cipitates upon tissue proteins on injection. Although 
go per cent of the dose remains at the site of injection, 


| 


Fic. 646.—An arm-draining lymphatic (a) in axilla (in line 
with scissors) demonstrated during axillary dissection by a 
pre-operative patent blue injection into the arm. This par- 
ticular lymphatic lies above the axillary vein (b) and ine be 
unlikely to carry breast lymph under normal conditions. (¢) 
Position of main lateral thoracic lymphatic pathway from breast. 


about Io per cent is fixed to mobile proteins which 
are absorbed by lymphatics because their molecular 
weight exceeds 20,000; much of this mobile protein 
complex is retained by the reticulo-endothelial tissue 
of the lymphatic pathway. Au! has a half life of 
2:7 days and an injection of 100-300 uc. in its colloidal 
form provides good demonstration of the regional 
drainage by autoradiograph and quantitative estima- 
tion by counting methods. 

An autoradiograph of a specimen (Fig. 645) 
is obtained by placing the partially fixed specimen in 
a polythene bag, sandwiched between two X-ray 
films for a few hours. The radio-active areas are 
registered on the plates by self-exposure and a soft- 
tissue radiograph is superimposed before removal of 
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the film, in order to orientate the active areas in the | 


specimen. 


THE ARRANGEMENT OF THE 
LYMPHATICS 


It has been shown that there is nothing peculiar 
about the arrangement of the lymphatics of the 
breast for, as in other parts of the body, they tend to 
accompany the blood-supply. 

The breast receives its blood-supply from three 
main sources, the majority coming from the axillary 
vessels and the internal mammary vessels with a 


Fic. 647.—Cleared mastectomy specimen showing lym- 
phatic pathways demonstrated by a pre-mastectomy intection 
(iron/prussian blue method). i, Injection site; a, Main axillary 
pathway; b, Interpectoral pathway (pectoralis major ens 
away); ¢, Branches from internal mammary vessels; 1, Lym- 
vessel passing to fourth intercostal space d, 

rge lymph-node replaced by growth and therefore showing 
no uptake compared with uninvaded nodes (e). 


minor contribution from the lateral perforating 
branches of the intercostal vessels. 

The lymphatic drainage in these three directions 
is approximately proportional to the blood-supply; 
most of the lymph from the breast drains to the 
axillary nodes, a considerable proportion to the 
parasternal nodes. The posterior intercostal nodes 
have not previously been shown to drain breast 
lymph ; under normal circumstances, however, they 
only inconstantly receive a very small proportion. 

The lymphatics of the main axillary pathway 
arise in the lobules of the breast and most of them 
drain directly to the lateral thoracic group of lymph- 
nodes (Rouviére’s external mammary group) which 
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exten| from the axillary trail of the breast to the apex 
of the axilla; the so-called ‘subareolar plexus’ plays 
no essential part in this pathway. The course of 
these lymphatics is not easy to illustrate. They run 
within the substance of the breast rather than on its 
superficial or deep surface, and as they run laterally 


| they are joined by tributaries and pass through the 
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vessels above the vein (Fig. 646) to be stained by an 
intramammary injection unless the axillary pathways 
are partially blocked as a result of malignant deposit 
or irradiation. 

The Intercostal Pathway.—The internal mam- 
mary lymph-nodes lie along the internal mammary 
vessels, extending upwards from the fifth intercostal 


FiG. 648.—Cleared mastectomy specimen (pre-mastectomy 
injection; iron/prussian blue method) showing: a, Main 
axillary lymphatic pathway; b, Branches of the lateral thoracic 
blood-vessels ; ¢, Mammary branches of the internal mammary 
vessels; e, Lateral perforating vessels from the fifth intercostal 
space, a lymphatic accompanied these and a paramammary 
lymph-node (d) lay on its course; f, Another paramammary 
lymph-node in the fourth intercostal space; g, Carcinoma. 


axillary fascia within the thickness of the axillary tail. 
Once in the axilla they tend to lie on the medial wall, 
but at no time do they run in the deep fascial plane. 

The main breast lymphatics run approximately 
parallel to the lateral thoracic vessels, but indepen- 
dently of them, especially proximally, where the 
main efferent lymph-vessels of the lateral thoracic 
group pass upwards under the lower border of the 
axillary vein between it and the first rib. Even in 
obese patients there is relatively little fat around these 
vessels and they may be overlooked during an axillary 
clearance unless particular attention is paid to them. 
Most of the axillary lymph-flow from the breast 
passes through the lateral thoracic group, but even 
in the normal axilla, however, some frequently 
reaches the subscapular group. 

The main lymph-vessels draining the breast, 
therefore, run on the inferomedial and anterior 
aspects of the axillary vein and are common to the 
arm drainage. It is unusual for brachial lymph- 


37 


FiG. 649.—Details of the axillary lymphatics from the same 
specimen as Fig. 648. 


space to the retroclavicular glands. They usually lie 
between the costal cartilages, but not infrequently 
behind them (Fig. 650). These lymph-nodes receive 
lymph not only from the lymphatics accompanying 
the anterior perforating vessels, but also from those 
accompanying the lateral perforating branches of the 
upper intercostal vessels. 

The upper three or four intercostal spaces have 
large internal mammary lymph-nodes anteriorly and 
relatively small posterior intercostal lymph-nodes. 
The posterior intercostal lymph-nodes lie between 
the necks of the ribs, close to the vertebrae. Below 
the fifth space the internal mammary chain is poorly 
represented. There is a tendency to a “watershed” 
in the lymphatic drainage of the intercostal spaces, 
the line which becomes progressively more anterior 
in the lower spaces ; thus lateral perforating lymphatics 
which accompany the intercostobrachial nerve and 
lateral perforating blood-vessels in the upper three or 
four spaces tend to drain anteriorly into the internal 
mammary chain while those entering lower spaces 
may drain into the posterior intercostal nodes. 

The lateral perforating lymphatics from the 
breast are usually proportional to the size of the 
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blood-vessels which they accompany, but lymphatics 
accompany the intercostobrachial nerves irrespective 
of blood-vessel size (Figs. 648, 651, 652). Perfcrating 
lymphatics in the upper intercostal spaces constitute 
at least a theoretical lymphatic communication 
between the axillary and internal mammary pathways. 


Fic. 650.—Breast-draining lymph-nodes of the right 
internal mammary chain demonstrated in a cleared anterior 
chest-wall specimen by the prussian blue method from an 
intravital iron injection into the right breast. A large lymph- 
nede lies behind the second costal cartilage in this specimen and 
two more behind the fourth. 


FIG. 652.—Radiograph of the specimen seen in Fig. 651 
showing the same lymphatics outlined by thorotrast after 
massage of the injection site (Gray’s (1938) method). 
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The perforating lymph-vessels leave the po: terior 
surface of the breast and pass through the ascia] 
plane without plexiform arrangement in the cetro- 
mammary tissue planes. They are best demons trated 
during a mastectomy if the vascular bundles are 
ligated close to the chest wall; the lymphatics become 
distended with coloured lymph if the pre-operative 
intramammary injection site of diffusible dye is 


Fic. 651.—Main axillary (a) and lateral perforating lym- 
phatics (b and b,) demonstrated during a mastectomy by 
ee intramammary injection (¢) containing patent 


lue. (d) intercosto-brachial nerve. he lymphatics were 
blue in colour and the beaded lymphatic (b,) can be seen.) 


gently massaged (Fig. 651). These lymphatic vessels 
are very difficult to demonstrate by passive injec- 
tions. 

The Interpectoral Pathway.—Most of the 
lymphatics which leave the posterior surface of the 
breast pass through the pectoralis major to reach 
the internal mammary chain and axilla. The lymph- 
vessels accompanying the acromio-thoracic vessels 
pass through the interpectoral lymph-nodes on their 
way to the upper axillary chain (Figs. 647, 653). This 
pathway cannot always be demonstrated. 

No lymphatics of importance traverse the pector- 
alis minor muscle (Fig. 654), but there are lymph- 
nodes in front of it (interpectoral), above it (sub- 
clavicular), and behind it (lateral thoracic). 

The Subareolar Plexus.—The subareolar plexus 
was originally described by Sappey (1885) in a 
lactating breast, and many authors have sub- 
sequently concluded that most of the lymph from the 
breast drains centripetally to this area and thence to 
the axilla. 

The present study suggests that the importance 
of the lymphatics of the subareolar region may have 
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been .veremphasized. The subcutaneous network in 
this aca Communicates with the lymphatics around 
the la_tiferous ducts and although they are, therefore, 
naturally included in a mastectomy excision for 
carcir.oma, they do not represent an essential con- 
fluent point in the pathway of the lymphatic drainage 
of resting breast tissue (Fig. 656). The duct lymphatics 
are important as a secretion-absorbing mechanism, 
especially during pregnancy. 

As recently as (1953) Grant, Tabah, and Adair 
reported a case in which there was a subareolar 
concentration of pontamine sky blue following 
several premastectomy injections around the periphery 
of the breast; this was thought to be due to the 
subareolar lymphatic plexus, but there is an alterna- 
tive explanation for this unusual appearance. A 
peripheral intramammary injection normally stains 
the overlying skin, but not the more distant nipple 
area; isolated nipple staining is occasionally seen, 
however, and in this series it has been due to dye 


Fic. 653.—Breast-draining lymphatics (a) accompanying 
branches of the acromiothoracic blood-vessels (b), within 
pectoralis major. (The beaded lymphatics were demonstrated 
by an intramammary injection and the iron prussian blue 
method; their blue contents clearly distinguished them from 
the blood-vessels in the specimen.) 


entering the lactiferous system (Fig. 655). About 
Io per cent of random injections into the breast fill 
the milk ducts in this way. 

The Deep Fascial Plexus.—There is no evidence 
to support the suggestion that minute lymphatics on 
the fascial plane represent a normal lymphatic 
pathway from the breast to the regional glands. 
This theory, widely held at one time and still 
repeated in some current descriptions, must be 
abandoned. 

Passive injections may succeed in demonstrating 
some extremely fine lymphatics on the fascial plane 
which are better regarded as the lymphatic drainage 
of the fascia. On no occasion have they been demon- 
strated by intramammary injections which readily 
show the important pathways from the breast. A few 
quite large lymphatics leave the posterior surface of 
the breast, accompanying the larger perforating 
blood-vessels. These pass across the retromammary 
space, entering the pectoralis major or intercostal 
spaces, with no suggestion of a plexiform arrangement. 
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These perforating vessels are much larger than the 
fine fascial lymphatics and usually pass between them 
without communication. 

Fascial spread is unusual early in_ the 
dissemination of a tumour; in the later stages 
it is probably mechanical. The study of the spread 
of advanced carcinoma is misleading material 
upon which to base ideas of the anatomy of 


FiG. 654.—Lymphatics of the axilla (iron prussian blue 
method). Cleared specimen; the pectoralis minor has been 
dissected from the surrounding axillary tissue. No lymphatics 
of importance traverse it. 


lymphatics or the pathways of early spread of the 
tumour. 

The minute lymphatics which drain the fascial 
plane are, therefore, of no importance in the pathways 
of lymphatic drainage of the breast and play no part 
in the early spread of breast cancer, but the penetrat- 
ing lymphatics which pass vertically between them 
are of considerable importance. 

The Subcutaneous Lymphatics.—The main 
trunks of the subcutanecus lymphatics form a coarse 
mesh network over the breast and do not differ from 
those elsewhere in the body. They lie in the same 
plane as the superficial venous plexus of the breast 
which is well demonstrated during pregnancy; some 
are inevitably lifted during mastectomy even with a 
thin skin-flap. They extend in the same plane across 
the midline, over the clavicles, and down onto the 
abdominal wall; they anastomose with the deeper 
lymphatics of the breast, especially in the nipple 
region. This system of lymphatics drains only a 
small proportion of lymph from the breast, but 
is of considerable importance in the spread of 
carcinoma. 

After an intramammary injection of radio-active 
colloidal gold there is a considerable spread in the 
subcutaneous tissue beyond the area of simple 
diffusion; this takes place mechanically along breast- 
tissue planes, and by lymphatics. Fig. 656 illustrates 
the value of keeping skin-flaps thin and excising a 
good margin of skin, but even a wide skin excision to 
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the limit of practicability cannot wholly eradicate this 
pathway. 

Lymphatics from the breast very rarely enter the 
para-xiphisternal area: this postulated pathway of 
spread to the abdominal cavity is of no importance 


Fic. 655.—Mastectomy specimen and radiograph.  c¢, 
Carcinoma. a, Skin staining over the site of peripheral injection 


of Evans blue and thorotrast. b, Distant staining beneath 
nipple (unusual). The radiograph of the specimen shows that 
the dye reached the nipple by the lactiferous system. 


in the spread of carcinoma of the breast, and the 
paraxiphisternal lymph-nodes do not usually pick 
up radio-active gold injected into the _ breast 
(Fig. 659) unless the main pathways are obstructed. 
In a late spread the deposits in the lower internal 
mammary chain may effect retrograde communi- 
cation with the peritoneal lymphatics just as the 
intercostal system on a whole has access to the 
pleural cavity. 

The Retroclavicular Lymph-nodes.—The 
lymph-nodes of the so-called supraclavicular group 
receive lymph from the breast by upward extension 
along the axillary and internal mammary pathways; 
the direct pathway is insignificant. The proximal 
course of the main pathway is, in fact, retroclavicular, 
lying behind the medial third of the clavicle rather 
than above it. This is important if local irradiation 
is planned. 
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Most of the lymph from the arm drains along 
lymphatics on the anterior and medial aspects of the 
axillary vein, and these are interrupted by remc val of 
the breast-draining lymphatics. A few lymph-\essels 
from the arm lie well above the axillary vein and 


Fic. 656—A, Autoradiograph of an ellipse of skin removed 
from a radical mastectomy specimen. a, Diffusion staining over 
the site of Au'®* injection. b, Pin marking nipple. The skin 
has been dissected off the specimen with a thin layer of sub- 
cutaneous tissue nowhere exceeding j in. in thickness. There 
is no radio-activity in the subareolar area, but scattered areas 
elsewhere. B, Autoradiograph of the same ellipse of skin after 
removal of the subcutaneous tissue (comparable with a thin 
mastectomy skin-flap) showing the resulting reduction of the 
outlying radio-active areas. 


these are not usually concerned with breast drainage 
(Fig. 646). 

Contralateral Drainage.—There is no signifi- 
cant drainage of lymph from the breast to the con- 
tralateral axilla or the contralateral internal mammary 
chain under normal conditions (Fig. 657). The 
arrangement of the lymphatic drainage of the breasts 
of bitches is apparently different; Berg and 
Christophersen (1956) found that the contralateral 
parasternal pick-up in these animals sometimes 
exceeded the ipsilateral. 

Clinically, contralateral deposits of growth are not 
infrequently seen in late cases, but are unlikely to 
occur until the ipsilateral drainage is impaired by 
lymphatic ablation by growth, surgery, or irradiation. 

The Distribution of Lymph-flow.—Both the 
axilla and the internal mammary chain receive lymph 
from all quadrants of the breast; there is no striking 
tendency for any particular quadrant to drain in one 
direction. The lateral perforating vessels are most 
frequently seen after injection in the lower outer 
quadrant, and these may account for some of the 
internal mammary chain. 

The ipsilateral axillary nodes commonly receive 
more than 75 per cent of the total lymph from the 
breast. The remainder drains into the ipsilateral 
internal mammary chain. 

Radio-active gold studies in 12 selected patients 
with no local pathology in the breasts or lymph- 
nodes indicate that there is a wide individual varia- 
tion in the drainage to the internal mammary nodes 
(Figs. 658, 659) and in the actual uptake in the 
different interspaces (Fig. 660). In one of the twelve 
drainage studies in this series the internal mammary 
uptake from a lower outer quadrant injection 
exceeded that in the axilla (Fig. 660), while another 
showed no internal mammary uptake at all after 
ten hours’ drainage of an injection in the same 
quadrant. 
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THE LYMPHATICS 


Te ipsilateral internal mammary chain un- 
doub:edly represents an important pathway of lymph 
drair: ige from both the lateral and the medial halves 
of the breast. The posterior intercostal nodes of the 
third and fourth spaces received lymph from the 
breast in one of the 12 patients, but the amount was 
jess than 2 per cent of the total drainage. The great 
majority of patients have no drainage at all from the 


Right Lefe Right Left 

Fic. 657.—Autoradiograph of sternum and axillary and 
posterior intercostal tissue. Ipsilateral lymph-nodes in all 
three areas show radio-active uptake as a result of six hours’ 
drainage of an intramammary injection containing colloidal 
Au'®* into the lower outer quadrant; there is no contralateral 
drainage. The posterior intercostal lymph-nodes only oc- 
casionally drain breast lymph. 


Right Lefe Right Axilla 

Fic. 659.—Autoradiograph of sternum and axillary tissue. 
In this case the internal mammary lymph-node uptake from a 
lower outer quadrant intramammary injection exceeded that in 
the axilla (24 hr. 600 wc. colloidal Au'**). (The patterns of 
breast lymph drainage shown in Figs. 657-659 show variations 
of the normal pathway. There was no tumour or other pathology 
in the breasts or lymph-nodes of these cases.) 


breast in this direction unless the main pathways 
become obstructed. 


SUMMARY 


1. The trunk lymphatics of the breast tend to 
accompany the blood-supply and the proportional 
distribution of the breast lymph is discussed. 
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2. The internal mammary chain is an important 
pathway of the lymph drainage from both the lateral 
and the medial halves of the breast. 
3. There is no significant drainage of lymph from 
the breast to contralateral nodes under normal 
circumstances. 


Right Lefe Right 
Fic. 658.—Autoradiograph of sternum and axillary contents 
showing greater pick-up in the axillary nodes after 24-hour 
drainage of an intramammary injection of 600 jc. of colloidal 
Au'** into the lower outer quadrant. Some lymphatic vessels 
are clearly demonstrated in the axilla. The pin marks the level 
of the clavicles. (There was no uptake in the posterior inter- 
costal nodes of either this case or that shown in Fig. 659.) 


Fic. 660.—Autoradiograph of the three sternal specimens 
showing the normal variation in the distribution of the breast- 
draining lymph-nodes of the internal mammary chain. (In- 
jections of colloidal Au'** into the lower outer quadrant of the 
breast in each case.) No uptake in para-xiphisternal nodes. 


4. The posterior intercostal lymph-nodes have 
been shown to receive lymph from the breast in a 
small proportion of patients. 

5. The so-called subareolar plexus has not been 
found to play an important role in the pathway of 
lymph drainage of the resting breast parenchyma. 

6. The minute lymphatics of the deep fascia play 
no part in the main pathway of the lymphatic drainage 
of the breast nor in the early spread of carcinoma. 
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INTRALOBAR SEQUESTRATION OF LUNG, ASSOCIATED WITH FOREGUT 
DIVERTICULUM (GSOPHAGOBRONCHIAL FISTULA) AND AN 
ABERRANT ARTERY 


By JOHN B. DAS, O. G. DODGE, anp A. W. FAWCETT 


FROM THE DEPARTMENTS OF THORACIC SURGERY AND PATHOLOGY, ROYAL INFIRMARY, SHEFFIELD 


DAVIDSON (1956) was the first to demonstrate pre- 
operatively the rare but interesting malformation- 
complex of accessory lung, foregut diverticulum, 
and an aberrant artery in a case of hiatus hernia. 
There have been reports of similar cases since then, 
and also in the earlier literature, where the anomaly 
was discovered at necropsy or operation. The 
association of sequestration of the lung with foregut 
diverticulum is rare, and the present case demon- 
strates features which may throw some light on the 
genesis of this complex group of malformations. 


CASE REPORT 


A male schoolteacher, 31 years of age, was first seen 
in June, 1957, in the Thoracic Surgical Unit. His main 
complaint was severe cough, productive of greenish 
sputum; this dated from an attack of whooping-cough in 
infancy, but early in 1957 the daily sputum output had 
increased suddenly. An X-ray film of the chest at the 
Chest Clinic had shown multiple cystic areas in the left 
lower lobe, consistent with a diagnosis of bronchiectasis 
(Fig. 661). He was also complaining of slight exertional 
dyspnea. 

Physical examination revealed marked clubbing of 
the fingers. The trachea was central, and there were 
numerous coarse rales all over the left hemithorax, while 
the breath-sounds were diminished over the left lower 
lobe posteriorly. 

Bronchography was carried out: unfortunately, filling 
was not satisfactory owing to technical difficulties. The 


bronchograms were reported on as “fairly marked 
saccular bronchiectasis of basal bronchi, left lower lobe, 
with partial collapse”. Further review of the broncho- 
grams, after the correct diagnosis was made at thora- 
cotomy, showed the basal bronchi pushed outward by 
the cystic area which itself was never filled; the anterior 
basal bronchus occupied its normal position, while the 
lateral basal bronchus divided into two branches and 
occupied the zone of the posterior basal bronchus, in the 
lateral projection (Fig. 662). Both these bronchi showed 
distal sacculations. The posterior basal bronchus itself 
was represented by a small stump in line with the main 
stem bronchus of the left lower lobe. 

From the clinical history and the radiological findings 
a diagnosis of bronchiectasis of the basal segments of the 
left lower lobe was made. 


AT OPERATION (A. W. F.): At left thoracotomy the 
left lower lobe was very adherent to the diaphragm, and 
was gradually freed by dissection, and ligation of 
numerous bleeding points. An abnormal vein was found 
running from the inferior pole of the lower lobe into the 
inferior hemiazygos vein which was lying against the 
thoracic aorta. On dividing this between ligatures, a 
hollow muscular-walled structure, I cm. across and 
about 10 cm. long, was encountered coming through the 
diaphragm, and running into the posterior basal segment. 
At this stage an cesophageal tube was passed by the 
anesthetist to demonstrate the course of the esophagus. 
It then became apparent that the tubular structure, which 
itself markedly resembled an cesophagus, was in itself a 
diverticulum, arising from the infradiaphragmatic part of 
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of numerous cysts with thick walls (Fig. 664); apparently 
normal lung tissue was encountered on the parietal 
aspect. The diverticulum could be traced into one of the 
large cysts, but was soon lost in the maze of cystic spaces. 
There was no evidence of ulceration or inflammation in 
the junctional area where the diverticulum joined the 
cyst. 
On dissection of the bronchial tree two large bronchi 
were demonstrable, the anterior basal and the lateral 


Fic. 665.—An area of interstitial fibrosis, showing 
cuboidal-cell metaplasia of the alveolar walls. H. and E 
(* 75.) 


Fic. 667.—Higher-power view of the ciliated pseudo- 
stratified columnar epithelium lining the wall of the diverticu- 
lum. H. and E. (= 285.) 


basal, both supplying the normal lung parenchyma. The 
posterior basal bronchus was missing. The cysts in the 
lobe communicated with the stem bronchus through 
small perforations. Similarly, the major pulmonary 
arterial branches were seen to accompany the two basal 
bronchi while the sequestrated area was supplied by 
several minute arterial branches. 

HIsToLoGy.— Sections of the resected left lower lobe 
show numerous thick-walled cavities, lined by columnar 
ciliated epithelium; the intervening lung parenchyma 
shows widespread collapse, with well-marked interstitial 
fibrosis, and hypertrophic bands of smooth muscle 
(the so-called ‘muscular cirrhosis’ of lung). There 
are many areas of bronchiolar proliferation and of 
cuboidal-cell (reversionary) metaplasia of alveolar walls 
(Fig. 665). 

Sections of the diverticulum reveal the characteristic 
features of a bronchus: stratified columnar ciliated 
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epithelium, with mucus-secreting ‘goblet’ cells, 1 .ucous 
glands of bronchial type, and plates of cartilage in the 
wall of the diverticulum (Figs. 666, 667). 

The aberrant artery accompanying the diverticulum 
has the ‘elastic’ structure characteristic of the aorta and 
its large primary branches. The thick tunica media 
shows a dense network of elastic fibres throughout 
its whole thickness, and there is no definite conden- 
sation into internal or external elastic laminz. The 


Fic. 666.—Part of the wall of the diverticulum, showing 
cartilage, mucous glands, and ciliated columnar epithelium. 
H. and E. (* §0.) 


Fic. 668.—Part of the wall of the aberrant artery, showing 
intimal fibrosis, and abundant elastic fibres distributed 
throughout the media. Verhoeff-van Gieson. (= 50.) 


lumen is narrowed by a plaque of intimal fibrosis 
(Fig. 668). 

The arteries accompanying the two normal lower lobe 
bronchi show the usual appearance of pulmonary arteries; 
the media is less thick than in the aberrant artery, and 
there is no evidence of intimal thickening. 


DISCUSSION 


The respiratory tree is formed from the laryngo- 
tracheal groove in the floor of the foregut in the 
3-mm. embryo. The groove deepens to form a tube, 
the lower end of which bifurcates into the two primary 
bronchial buds. These, by branching, eventually 
give rise to all the subdivisions of the respiratory 
tract, including bronchioles and air sacs. The right- 
sided bud gives off two lateral branches (upper 
and middle lobe bronchi), and the stem bronchus 
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INTRALOBAR 
becor ics the lower lobe bronchus. On the left side 
only one lateral bud is present. Within the lower 
lobe .tself the posterior basal bronchus is the final 
representative of the stem bronchus, while the other 
basal bronchi come off earlier as offshoots. Lateral 
budding commences in the 7-mm. embryo, and the 


forerunners of all the segmental bronchi are obvious 
at the 14-mm. stage. By this time the definitive pul- 
monary artery has descended into the hilum on 
each side. 

There are just over one hundred cases of seques- 
tration of lung in the literature, the majority of these 
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liability to atheromatous change, but regarded it as 
a combined pulmonary and bronchial artery, which 
he called a ‘systemic pulmonary’. 

Baar and d’Abreu (1949), describing 2 cases of 
accessory lobe, considered that the accessory lobes 
arose as supernumerary buds, or duplications, of 
the foregut, and that any aberrant arterial supply was 
of secondary importance. They pointed out that the 
vascular system plays a relatively small role in early 
embryonic life, and that the development or regres- 
sion of vessels at this period depends on the rate of 
growth of the tissues they supply. Basing their view 


Table I.—RECORDED CASES 


BRONCHOPULMONARY 
AUTHOR Mass 


DIVERTICULUM 


ASSOCIATED 


ABERRANT VESSELS ANOMALIES 


1. Klebs (1874) 


A. Intralobar Sequestration with Foregut Diverticulum 


Total sequestration of 
right lung 


Bronchial diverticulum, 
blind at esophageal end 


2. Beneke (1905) 


Total sequestration of 
both lungs 


Tracheal bifurcation and 
both main bronchi arising 
from lower cesophagus 


3. Duprez, Wittek, and 
Dumont (1956) 


Sequestration of lateral 
segment of right mid- 
dle lobe 


Qsophageal diverticulum 


B. Accessory Lobe with Foregut Diverticulum 


lobe—retropleural in 
Position 


1. Scheidegger (1936) —~ lower accessory | Gastrobronchial fistula 
obe 
2. Gans and Potts (1951) | Left upper accessory | Cisophagobronchial fistula 


at level of main carina 


(Arterial supply from 
pulmonary artery) 


3. Davidson (1956) Left lower accessory 
lobe 


@sophagobronchial fistula 


Hiatus hernia* 
From abdominal aorta 


4. St. Raymond, Hardy, 


Left lower accessory 
and Robbins (1956) lobe 


@sophagobronchial fistula 


Hiatus hernia* 

From abdominal aorta; 
venous drainage into 
portal system 


_ * The cases with hiatus hernia had aberrant arteries arising from the abdominal aorta, which may explain the failure 
in the complete separation of the pleural from the peritoneal cavity. 


on the left side, and mostly confined to the posterior 
basal segment, but a sequestrated lung with a foregut 
connexion is extremely rare. Table I summarizes the 
cases recorded in the literature where an cesophago- 
bronchial or gastrobronchial fistula was associated 
with pulmonary sequestration. The cases fall into 
two categories: (1) Those with a foregut diverticulum 
and intralobar sequestration; and (2) Those with a 
foregut diverticulum and extralobar sequestration 
(accessory lobe). 

Accessory lobe has been attributed to super- 
numerary budding of the developing bronchus 
(Eppinger, 1904), but the origin of intralobar 
sequestration has been the subject of controversy. 
Rektorzik (1861) appears to have been the first to 
Suggest that part of the developing lung might 
become sequestrated or ‘fractionated’ during embry- 
onic life. This fractionation theory has been 
elaborated by Pryce (1946), who described 7 cases of 
intra-lobar sequestration, associated with an aberrant 
artery arising from the aorta. He believed that the 
aberrant artery was the primary anomaly, and that 
the sequestration resulted from the separation of a 
budding bronchial tip from the embryonic bronchial 
tree, due to traction by the adventitious artery. He 
stressed the ‘elastic’ nature of the artery and its 


on the recent work of experimental embryologists’ 
they further explain that accessory buds of the 
primitive foregut become displaced and undergo 
subsequent differentiation under the influence of 
local organizer centres. We would prefer to accept 
this view, and also agree with them that the structure 
of the aberrant artery is determined not so much by 
its embryological history as by considerations of 
haemodynamics. In the present case the structure of 
the media and the atheromatous intimal change 
indicate that this artery is a first-order branch of the 
aorta, subject to the usual mechanical stresses of 
such an artery. No valid deductions as to its develop- 
mental history can, in our view, be made at this 
stage. 

Whatever the nature of the primary develop- 
mental error, it is clear that the growing tip of the 
bronchial bud may, at some stage in its development, 
become dissociated from the bronchial tree. If this 
takes place at the 5-mm. stage the whole lung may be 
sequestrated, as in the case of Klebs (1874). At the 
I10-I4-mm. stage sequestration will involve only that 
part of the lung derived from the advancing tip of 
the stem bronchus—that is, the posterior basal seg- 
ment of the lower lobe. This is the more familiar 
type of intralobar sequestration. 
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A more difficult problem is raised by the presence, 
in our case, of an cesophageal diverticulum forming 
an cesophagobronchial fistula in the sequestered 
segment. The whole cesophagus is lined by ciliated 
columnar epithelium in early embryonic life; and 
the normal bronchial tree arises as an outgrowth 
from the foregut. Baar and d’Abreu’s (1949) case of 
a cyst in the cesophageal wall lined by ciliated epi- 
thelium must be considered as a variety of duplica- 
tion of the foregut. The diverticulum we describe 
may also be regarded as a duplication of the foregut. 
To account for its communication with the cystic 
pulmonary mass there appear to be two possibilities. 
Firstly, it may have ‘captured’ the terminal bud 
(destined to form the posterior basal segment) of the 
developing bronchus, which has then lost its normal 
attachment and acquired a new one. Secondly, the 
diverticulum may have acquired the potentialities, 
as well as the structure, of a developing bronchus, 
and itself differentiated into a mass of pulmonary 
tissue. In this case one would have to suppose that 
the differentiation of the normal posterior basal 
segment from the terminal stem bronchus had been 
competitively inhibited by the abnormal ‘ bronchus’. 
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SUMMARY 


A case of intralobar sequestration of the lung, 
associated with an cesophageal diverticulun. (cso- 
phagobronchial fistula) and an aberrant ‘clastic’ 
artery, is described. It is considered that the mal- 
formation is probably a variety of duplication of the 
foregut. 
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MULTIPLE CONGENITAL DIVERTICULA OF THE JEJUNUM 
REPORT OF A CASE 
By R. A. CARTER 


FROM THE DEPARTMENT OF PATHOLOGY, UNIVERSITY OF CAMBRIDGE 


SINCE the original reports of Astley Cooper in 1807 
and Meckel in 1817 numerous reports have been 
made of multiple diverticula of the jejunum pro- 
truding from the mesenteric aspect of the bowel 


Fic. 669.—Camera lucida drawing of a diverticulum 
cleared in oil of wintergreen, to demonstrate the artery passing 
to the apex. A, The artery; V, Veins. 


into the leaves of the mesentery. These diverticula 
arise where the arteries penetrate the muscularis of 
the bowel, and are generally held to be acquired 
diverticula protruding through these weak points in 
the wall (Edwards, 1934, 1936, 1939; Case, 1920; 
Spriggs and Marxer, 1925, 1926; Rothschild, 1925; 


Fraser, 1933; and Butler, 1933). Most of the recorded 
cases with such diverticula have been in the middle 
or later decades of life when the condition has been 
diagnosed or discovered, and very few cases have 
occurred in the first two decades of life. Even less 
frequent are the reports of diverticula arising from 
the antimesenteric border of the jejunum; in all, some 
Io cases have appeared in the literature, each report 
describing a solitary diverticulum in this site. The 
reports studied were those of Hanseman (1896), 
Helvestine (1923), Edwards (1936), Orr and Russell 
(1951), Major (1839), and Miller (1931). The age 
incidence in these reports ranged from 2 to 46 years. 
Two reports, those of Edwards, and Orr and Russell, 
describe the presence of an ‘aberrant’ artery coursing 
over the outside of the bowel from the mesentery, to 
divide at the very apex of the diverticulum. The 
diverticula in which the microscopical anatomy has 
been described have had a complete investment of 
muscle coats in 2 cases (Miller, 1931; Orr and 
Russell, 1951) and absent muscularis in another 
(Edwards, 1936). The purpose of this paper is to 
describe and discuss a number of such diverticula 
found in a child dying on the second day after 
delivery. 


CASE REPORT 


A male infant weighing only 4 lb. (1-75 kg.) was born 
at term on April 2, 1957. The mother had previously 
been delivered of a hydrocephalic infant in 1945 and of 
normal healthy infants in 1954 and 1955. At birth the 
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MULTIPLE CONGENITAL DIVERTICULA OF 


child vas observed to have a cleft palate, left talipes 
equin: varus, a short wide neck, and broad hands with a 
fixed . exion deformity of the fingers. The heart-sounds 
were : ormal, but as the child exhibited repeated cyanotic 
attack. a congenital heart lesion was suspected. Death 
occurred during a cyanotic attack 42 hours after delivery. 


There was no history of any illness during the pregnancy. 


Fic. 670.—Photomicrograph of a diverticulum with 


irregular muscle-bundles in the wall. Phloxine-tartrazine. 


(* 10.) 


The only abnormality was the development of hydram- 
nios of moderate degree in the last trimester. 

Necropsy Report.—P57/151. The body was that of 
a male baby, with intense cyanotic lividity. It was 
obviously small for its maturity. The neck was short and 
broad, but the number of cervical vertebrae was found to 
be normal and there was no fusion. A left talipes equino- 
varus was present, with a mild degree of talipes on the 
right. An unusual tense flexion of the fingers was present, 
which was not due to rigor mortis. 

The heart was enlarged in relation to the size of the 
body, weighing 15 g. The aorta and pulmonary artery 
arose in transposed position from the right ventricle, the 
pulmonary artery overriding a very large interventricular 
septal defect formed by failure of upgrowth of the dividing 
septum. A non-valvular interatrial septal defect o-5 cm. 
in diameter was also present. ‘There was no pulmonary 
stenosis, the great veins opened normally, and the ductus 
arteriosus (0:2 cm. diameter) was still patent. 

A large bony and soft-tissue defect, 1 cm. across, was 
present in the roof of the mouth, extending backwards to 
a completely divided uvula, but not involving the alveolar 
margin. Eight diverticula, from 0-2 to 0-5 cm. in diameter, 
were present on the antimesenteric border of the upper 
jejunum, beginning 5 cm. from the duodenojejunal 
junction and extending for the next 15 cm. The bowel 
here was 0-6 cm. in diameter. A white hardish nodule 
0°3 cm. diameter was present on the antimesenteric 
border of the jejunum 30 cm. below the lowest of the 
diverticula. A Meckel’s diverticulum (1 cm. long by 
I cm. in diameter) was also present 30 cm. above the 
ileocecal valve, and approximately 100 cm. below the 
white nodule. The Meckel’s diverticulum bore on one 
side, half-way to the apex, a small projection 0-2 cm. in 
diameter, around the base of which blood-vessels formed 
a complete anastomosing circle. The remainder of the 
alimentary tract appeared normal. 

Hemorrhage was present in both lateral ventricles of 
the brain, in the third and fourth ventricles, and in the 
subarachnoid space. It appeared to have arisen in the 
right cerebral hemisphere. This hemorrhage was con- 
sidered to be the principal cause of death, although the 
congenital heart lesion was also probably incompatible 
with continued life. No other major abnormality was 
found in any system on macroscopical examination. 
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Microscopy of the Diverticula.—Several diver- 
ticula have been cleared in oil of wintergreen and the 
vascular supply examined with the dissecting microscope. 
An artery, resembling those previously described 
(Edwards, 1936; Orr and Russell, 1951), has been found 
passing to the apex of the diverticulum and there dividing 
(Fig. 669). Sections show the presence of small irregular 
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Fic. 671.—Photomicrograph of a diverticulum with no 
muscularis in its wall. Phloxine-tartrazine. (* 10.) 


FIG. 672.—The diverticulum of the Meckel’s diverticulum, 
cut off at the base and sectioned longitudinally. H. and E. 
(x 1§.) 


bundles of muscle in the walls of some diverticula (Fig. 
670), with a thin collar of muscle encircling the basal 
portion of the diverticulum. One diverticulum is com- 
pletely devoid of muscle bundles (Fig. 671). The wall is 
mainly composed of collagenous connective tissue in all 
the four diverticula sectioned. The muscularis mucosx 
is intact and the diverticula are lined by villous small- 
intestinal mucosa. 

The white nodule seen 30 cm. below the lowest of the 
diverticula is ectopic pancreatic tissue, which is enclosed 
between the fibres of the longitudinal muscle coat. The 
Meckel’s diverticulum is lined by small intestinal mucosa, 
and has complete muscular coats, although these are thin. 
The projection seen on one lateral aspect is itself a 
diverticulum of the Meckel’s diverticulum, again pro- 
vided with all the muscle coats and lined by small- 
intestinal epithelium (Fig. 672). 


DISCUSSION 


Since this infant was only 42 hours old at death 
there can be no doubt that the diverticula found 
were congenital; moreover, their association with 
an abnormal artery supports their status as develop- 
mental abnormalities. It is to be noted that other 
well-known developmental abnormalities such as 
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cleft palate, talipes, and congenital heart lesions were 
present in association. Since these diverticula are 
congenital the absence or paucity of muscularis in 
their walls is noteworthy. The argument is often put 
forward that acquired diverticula produced by trac- 
tion or pulsion, and coming through a weak point 
in the bowel wall, are devoid of muscularis; while 
those that are congenital and developmental, being 
derived from embryonic cell groups whose function 
is to form bowel, should be invested by all the layers 
of normal bowel. Edwards (1934, 1939) and Orr 
and Russell (1951) incline to this view, although 
Moynihan (1927) was not fully able to equate 
acquired and developmental diverticula with those 
that were anatomically ‘false’ and ‘true’. Although 
this seems to be widely believed it is hard to see why 
aberrant cells should not produce tissue which is 
abnormal in anatomy and deficient in some struc- 
tures. However this may be, this case would appear 
to demonstrate clearly that the rule is not a hard-and- 
fast one. 

A number of antimesenteric diverticula of 
supposedly developmental origin have been associ- 
ated with ectopic pancreatic tissue which is to be 
found at the apex of the diverticulum. Examples in 
the jejunum are those of Benson, Dixon, and Waugh 
(1943), Nauwerck, cited by Evans (1929), and possibly 
Major (1839). Such diverticula have variously been 
postulated to arise by traction on the part of the 
ectopic pancreas, or as part of an aberrant anlage 
forming pancreas and intestine from a group of toti- 
potential cells. The embryological fact appears to 
be that numerous clumps of such cells can be found 
along the bowel in this region in early fcetal life 
(Moynihan, 1927; McMurrich and Tisdall, 1928); 
two of these form the pancreas, the remainder all 
disappear completely in normal development. In 
this case they would appear to have persisted in 9 
instances, 8 forming diverticula, in which no ectopic 
pancreatic tissue could be found, and 1 forming an 
ectopic pancreatic nodule. The case thus provides 
further evidence in favour of a theory of origin of 
these diverticula from embryonic cell-rests capable of 
forming bowel or pancreas. 

The diverticulum found projecting from the 
Meckel’s diverticulum in this case is also presumably 
congenital and developmental. Such a diverticulum 


THE BRITISH JOURNAL OF 


SURGERY 


appears to be a very rare occurrence, the only report 
so far traced being that of Wilson (1955). 


SUMMARY 


1. The case is described of an infan' with 
multiple antimesenteric diverticula of the jejunum 
associated with other congenital abnormalities. The 
pathological findings are described. 

2. The developmental status and possible mode 
of origin of such diverticula is discussed, together 
with their association with ectopic pancreas. 

3. A diverticulum of a Meckel’s diverticulum 
present in the same case is described. 


I would like to thank Dr. J. D. Roscoe for per- 
mission to publish details of her case and for help 
with the clinical history; and Dr. A. M. Barrett for 
help and encouragement in the preparation of this 
paper. 
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MULTIPLE LYMPHATIC CYSTS OF THE MESENTERY 


By J. ALAN S. AMOS 


SENIOR PATHOLOGICAL REGISTRAR, ST. GEORGE’S AND SOUTHAMPTON GROUP HOSPITALS 


Cysts of the mesentery are relatively uncommon. 
Beahrs and Judd (1947) record 174 mesenteric and 
omental cysts of various types from 1,000,000 
patients at the Mayo Clinic. Thompson and 
Chambers (1946) estimate their incidence as I in 
100,000. While most of the reports concern single 
cases, Gross (1953) was able to review the findings in 
13 cases, and Handelsman and Ravitch (1954) record 
4 further cases. Both these series were of mesenteric 
cysts occurring in infancy and childhood. They are, 


however, recorded in the higher age-groups and in 
the foetus (Miller, 1935). 

There have been various suggested classifications. 
Peterson (1940) differentiates cysts arising from 
infective processes, hydatids, or malignant disease of 
the mesentery from cysts of embryonic origin—serous, 
chylous, or sanguineous cysts or dermoids—arising 
from embryonic remnants, cysts of sequestrated 
gastro-intestinal duplications, or those arising from 
urogenital organs. Handelsman and Ravitch (1954) 
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MULTIPLE LYMPHATIC CYSTS 


he importance of separating ‘chylous’ cysts 
from hose arising from enterogenous and retro- 
peritoneal elements. Similarly, Higgins and Lloyd 
(1924, distinguish true mesenteric cysts as those 
occurring in or near the mesentery, which are not 
maligi:ant or parasitic, and which do not arise in any 
normally placed retroperitoneal organ. 

The majority of true mesenteric cysts are simple 
unilocular or multilocular lymphatic cysts which may 
contai: serous or chylous fluid. There is also a rarer 
lymphangiomatous lesion of the mesentery, best de- 
scribed as a lymphangiectasia. One example occurred 
in Gross’s series—a 7-month-old infant. MacNab and 
Menzies (1949) record a further case in a boy aged 18 
years who presented with acute intestinal obstruction. 
The extent of the lesion in such cases makes it doubtful 
whether complete excision is possible. 

Clinically, cysts of the mesentery present in 
several ways: as a painless enlargement of the abdo- 
men; as an acute abdominal emergency due to 
volvulus, rupture, or intestinal obstruction; or as 
transient episodes of abdominal pain and vomiting. 
These episodes may occur infrequently and be of 
quite short duration. 

Two cases of multiple lymphatic cysts of the 
mesentery (or lymphangiectasia) have been observed 
recently which are of interest in their clinical presenta- 
tion and in their support for a congenital origin of the 
process. 


stress 


CASE REPORTS 


Case 1.—R.M., aged 5 years. The patient was 
admitted to Southampton Children’s Hospital complaining 
of centrally situated paroxysmal abdominal pains. The 
attacks had occurred almost daily for four weeks. They 
lasted for up to half an hour. For two days before admis- 
sion they had been much more severe and tenesmus was 
present. On occasion he vomited green fluid during the 
attacks, often with relief of pain. Between the attacks he 
had been quite free of symptoms. 

On EXAMINATION.—He was doubled up with pain, 
which rapidly subsided. The tongue was coated. On 
palpation the abdomen was quite soft and gave a sensation 
of fullness to the right of the umbilicus, where there was 
slight tenderness. Bowel-sounds were normal. There 
were no other abnormal physical signs. The temperature 
was normal. No abnormalities were found on rectal 
examination. 

PROGRESS.—A transient attack of colic woke him 
during the night. He then remained symptom-free for 
several days, and he was discharged. Radiographs of the 
abdomen, examination of the stools and urine, and blood 
examination showed no abnormalities. Five days after 
discharge the pains recurred; they were similar in 
character and tended to wake him at night. Again he 
occasionally vomited. Between attacks he was quite 
symptom-free. On re-admission examination of the 
abdomen showed ‘fullness’ to the right of the umbilicus, 
thought now to be a soft, cystic, mobile tumour. Explora- 
tory laparotomy was undertaken. 

AT OPERATION (T. R.).—A transverse incision was 
used. The peritoneum contained a little serous fluid. 
Several cysts were present in the mesentery with many 
surrounding smaller cystic nodules. They affected the 


mesentery 2 ft. from the duodenojejunal junction. The 
cysts were resected with 7:5 cm. of small intestine. 
Continuity was restored by end-to-end anastomosis. The 
appendix was removed, and the abdomen was closed with- 
out drainage. 

POST-OPERATIVE COURSE.—Bowel-sounds were noted 
on the day after operation. Recovery was uneventful. He 
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has remained well, having now been followed for eight 
months since operation. 

PATHOLOGICAL REPORTS.—Macroscopically the 
specimen consisted of a length of small intestine, 7-5 cm. 
in length, and a wedge-shaped portion of mesentery. The 
mesentery contained a cluster of small cysts, many of 
which contained milky fluid. Three larger cysts were 
present, approximately 5, 6, and 7 cm. in diameter. These 
were unilocular and contained clear fluid. The cystic area 
abutted closely on the intestine, and had been excised with 
a border of apparently normal mesentery. 

Microscopically the mesentery contained large numbers 
of cysts of varying sizes (Fig. 673). They were lined by a 
flattened single-cell layer of endothelium. The cysts 
were most numerous towards the root of the mesentery. 
Some of the cysts contained fat-laden histiocytes, a small 
number showed red cells, while an occasional space 
contained both red cells and histiocytes (Fig. 674). Yet 
other cysts showed a relatively acellular coagulum. The 
gut adjacent to the cystic areas showed thinning of the 
deeper muscular layers. The general architecture of 
the gut layers was preserved. 

The stromal tissues of the mesentery contained 
numerous lymphatic channels as well as small cysts, so 
that a continual gradation of cyst size was seen. The loose 
vascular areolar tissue showed some condensation about the 
larger cysts. Isolated groups of smooth-muscle fibres 
were noted in the walls of a few of the cysts (Fig. 675). 

The stromal cellularity was increased nearer the root 
of the mesentery, and this area contained lymphoid 
aggregates. There was also a diffuse infiltration by 
lymphocytes and histiocytic mononuclear cells. Fibro- 
blastic reaction was more prominent (Fig. 676). 


Case 2.—E. C. C., aged 21 years. The patient was 
admitted to Southampton General Hospital complaining 
of abdominal pain. This was a central colic, and had 
occurred daily for five days. On the day of admission the 
pain had been severe and continuous; he vomited once. 
The bowels had been quite regular. In the past history 
there had been two episodes of paroxysmal central 
abdominal pain, each terminating after a few days. 

On EXAMINATION.—His temperature was 101°6° F. 
and the pulse-rate 120. The abdomen was tender and 
rigid, most markedly in the right iliac fossa. Bowel- 
sounds were present. An old para-umbilical abdominal 
scar was noted. No other abnormalities were found on 
physical examination. Rectal examination was normal. 
It was decided to explore the abdomen. 

AT OPERATION (S. L.).—The abdomen was opened by 
a right Rutherford Morison incision. Several loops of 
small intestine were adherent to the anterior wall 
peritoneum to the right of the umbilicus. A moderate 
amount of seropurulent fluid was present. The terminal 
2 ft. of ileum were normal. For several feet above this 
point the mesentery was affected by a diffuse vascular 
cystic neoplasia which extended to the root of the 
mesentery. The ileum was severely congested. Resection 
of the affected ileum and mesentery was carried out with 
high ligation of the vessels, followed by end-to-end 
anastomosis. The abdomen was closed with drainage. 

POST-OPERATIVE CouRSE.—He was treated by intra- 
venous fluids and gastric suction, which was continued 
because of paralytic ileus. Daily electrolyte levels showed 
hypokalemia, the levels of potassium varying from 2-2 to 
4 mEq. per litre. The ileus gradually recovered, but he 
also developed partial collapse of the right lower lobe 
necessitating bronchoscopy. The sputum yielded a 
heavy growth of Staph. pyogenes (phage type 80). He 
gradually improved and has remained well three months 
after operation. 

It was learned from his father on the day following 
operation that the previous laparotomy at another hospital 
was carried out when aged 5 years for an attack of 
abdominal pain. The notes of this operation describe the 
mesentery of the small gut as containing many small, 


FG. 673.—Case 1. Microscopical appearances of mesentery, 
showing multiple cysts of varying sizes. Many are small and 
give the appearance of honeycombing. The cysts are lined by 
a simple flattened endothelium. H. and E. ( x 51.) 


has 
Fic. 675.—Case 1. Cystic spaces showing irregular strands 


of smooth muscle in surrounding stromal tissues. Masson’s 
trichrome. (x 105.) 
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FIG. 674.—Case 1. Group of cysts showing contents of 
fat-laden macrophages or red cells, in some cysts intermingled. 
H. and E. ( = 168.) 


_ FIG. 676.—Case 1. Microscopical appearances of stromal 
tussues, showing focal and diffuse lymphocyte reaction, with 
fibroblast activity in other areas. H. and E. ( x 282.) 
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smoot! lymphatic cysts encroaching on the lower ileum. 
Appen icectomy was carried out, but no attempt was 
made t» remove the cysts. Recovery was uneventful, and 
a shor: course of irradiation was given to the right iliac 
fossa. le was seen at intervals for five years and remained 
well. 

PA: HOLOGICAL REPORT.—Macroscopically the 
specimen consisted of a 45-cm.-length of ileum (after 
fixation) with attached mesentery. At four separate points 
in the gut wall a soft whitish tumour-like mass projected 
into the lumen. Each was several centimetres in 
diameter. The intervening mucosa appeared to be quite 
norma! (Fig. 677). 

The mesentery in relation to the mucosal tumour 
masses showed innumerable cysts. The largest were up 


FIG. 677.—Case 2. Length of ileum with white, spongy, 
multicystic tumours projecting into lumen. The intervening 
mucosa appears quite normal. 


to 2 cm. in diameter, while the smaller gave the appearance 
of honeycombing of the mesentery. In one area in the 
mesentery of the proximal ileum the cystic area was 
swollen and showed hemorrhagic infarction (Fig. 678). 
The cysts appeared to contain clear serous fluid or blood 
in addition to a small number containing chylous fluid. 

Microscopically a distinctive lesion occurred in the 
submucosal cystic tumours. Here the cystic spaces were 
often large and irregular and the mucosa was atrophic 
over much of their surfaces (Fig. 679). The muscularis 
and deeper muscle layers were quite disorganized in the 
area of the lesion, being represented by irregular muscle 
strands. The lesions were sharply demarcated from the 
adjoining gut structures. 

The histology of the mesenteric lesion was similar to 
that in Case 1. An additional feature was the hemorrhagic 
infarction present in the area near the root of the mesentery. 
The appearance of honeycombing was particularly 
striking. The stromal changes of condensed collagenous 
tissue with very occasional smooth-muscle strands 
surrounding the cysts, with loose areolar tissue, focal areas 
of lymphocytic and histiocytic cell infiltration, were similar 
to the findings in Case 1. 


DISCUSSION 


Aetiology and Pathology.—Cases 1 and 2 show 
extensive lymphangiectasia of the mesenteric tissues. 
In addition, in Case 2 large discrete cystic malforma- 
tions were present in the ileai mucosal tissues, the 
intervening gut being quite normal. A congenital 
origin is supported by the occurrence of isolated 
mucosal lesions, and by the finding of numerous 
small mesenteric cysts at laparotomy fifteen years 
earlier. 


FiG. 678.—Case 2. Resected area of gut and mesentery 
showing swellings of mesentery (cut across), with many small 
cysts and engorged vessels. 


FiG. 679.—Case 2. Cystic lesion of ileal mucosa. The 
fibres of the muscularis mucosa are disrupted by the process. 
There are isolated villi distributed irregularly over the surface 
of the cysts. Alcian blue and van Gieson. ( * §1.) 


Gross (1953) regards the cysts as being due to 
growth of congenitally displaced lymphatics which 
fail to communicate with normal channels. The 
occurrence of all types of lesion from unilocular 
single cysts through intermediate forms to a lymphan- 
giectasia is in keeping with this view, as is the 
predominance of cases in infancy and childhood. 

Mesenteric tumours involving elements other 
than lymphatics may have a similar general origin. 
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Both the present cases showed an occasional blood- 
containing cyst, intimately related to the lymphatic 
cysts, and smooth-muscle strands were observed in 
the stromal tissues. Conroy and Taniguchi (1951) 
describe a case of cavernous hemangioma of the 
mesentery, while Hartz and van de Stadt’s (1949) 
patient had a large tumour of spongy vascular tissue 
and irregularly arranged smooth-muscle bundles. 
Widespread lymphangiectasia affecting other parts of 
the body is histologically similar to the lesions in the 
present cases. Lymphangioma of the neck and 
mediastinum (cystic hygroma) are often multilocular, 
and form the best recognized group. In the lungs a 
remarkable diffuse lymphangiectasia may cause death 
in the neonatal period (Laurence, 1955). 

The effect of stasis or lymphatic obstruction in 
pathogenesis is not easy to evaluate. Mechanical 
obstruction may produce rapid cystic dilatation of 
lymphatics as may be seen in the spread of malignant 
disease, and proliferative changes are seen in the 
connective tissues about the cysts which may con- 
tribute to their increase in size. In Cases 1 and 2 
inflammatory and proliferative changes could not be 
related to any particular grouping of the cysts. It 
seems likely that obstructive factors cause secondary 
enlargements of cysts and malformations already 
present and predispose to a vicious circle of vascular 
thrombosis and regional infarction with further 
inflammatory obstruction. 

The microscopical features of mesenteric cysts 
and their similarity to lymphangiectasia elsewhere in 
the body is quite in accord with the view that single 
unilocular and multilocular lymphatic cysts, multiple 
simple cysts, and lymphangiectatic tumours represent 
a common pathological process of maldevelopment, 
and that angiomatous, muscular, and other elements 
may rarely be involved in related processes. 

Clinical Features.—The present cases were 
similar in showing a history of several attacks of 
abdominal colic and vomiting, with complete nor- 
mality between the attacks. The cysts were palpated 
in Case 1 only, and then were appreciated on only 
one or two occasions despite repeated examinations. 
In many of the reported cases no tumour was 
palpable. This is frequently the case when multiple 
small cysts are present, and when the cysts are soft 
and easily compressed. The presence of a gasless 
shadow on radiological examination of the abdomen 
may suggest the diagnosis, and there may be demon- 
strable displacement of the gut near the area. 

It seems likely that any extensive lymphangiec- 
tasia of the mesentery will result in symptoms 
during the early decades. Multiple lesions are seldom 
seen as incidental autopsy findings, and even solitary 
lymphatic cysts are rarely observed. Rayford (1932) 
reports only a single lymphangioma of the abdomen 
in 11,500 autopsies. A review of 15,144 biopsy and 
1913 autopsy records at St. George’s Hospital, 
London, showed 2 intraperitoneal lymphangiomata. 
Both arose from the peritoneum of the lesser sac. 

Infrequent presenting symptoms include diar- 
rhoea and the passage of blood in the stools. Miller 
(1954) reports such a case in a 3-weeks-old infant, 
and a patient has been recently observed whose 
chief complaint was diarrhoea with slime in the stools. 
This 60-year-old woman had had a similar attack of 
‘colitis’ previously. A cystic mass was felt per rectum, 
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and at laparotomy a moderate-sized mult \ocular 
lymphoid cyst was present in the mesentery a yutting 
on the sigmoid colon. 

Large cysts or solitary cysts are likely to ;-roduce 
acute symptoms due to torsion, rupture into the 
peritoneum, or hemorrhage into the cyst. Sudden 
intestinal obstruction may result from stretching 
of the gut wall over the cyst. 

Acute intestinal obstruction developed in Case 1, 
and several of the reported cases of multiple cystic 
disease of the mesentery have presented in this way 
(MacNab and Menzies, 1949, Handelsman and 
Ravitch, 1954, Case 4). 

Fever and polymorphonuclear leucocytosis have 
been additional features of such cases, and mesenteric 
infarction and surface exudate are frequently present 
at operation. 

The most suggestive clinical features in many of 
the reported cases are the often repeated attacks of 
central abdominal colic and vomiting. They may 
extend over many months with infrequent intervals 
(as in Case 2), or may be short-lived frequent attacks 
(as in Case 1). That the episodes are often accom- 
panied by vomiting suggests that these attacks are due 
to transient intestinal obstruction. The pain may 
arise from slight degrees of torsion of the mesentery 
or to the development of areas of congestive infarction. 


SUMMARY 


1. Two cases of multiple mesenteric lymphangio- 
mata are reported. They occurred in a boy of 5 
years and in a 21-year-old youth. In the latter case 
the lymphangiomatous state of the mesentery had 
been observed at laparotomy fifteen years earlier. 

2. The aetiology and clinical features of the condi- 
tion are briefly discussed. 

3. Evidence is presented for a congenital origin 
of mesenteric lymphangiomata. A history of inter- 
mittent episodes of transient abdominal colic and 
vomiting was an important feature of the cases 
described. 


I wish to record my grateful thanks to Mr. T. 
Rowntree and Mr. S. N. Lytle for their encourage- 
ment and permission to publish their cases, and to 
Mr. J. Wilcox for the photographs. 
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RENAL COOLING AND ISCHAEMIA 


AND ISCHAMIA 


By R. M. MITCHELL 


LECTURER IN SURGERY, UNIVERSITY OF OTAGO, NEW ZEALAND 


THERE has been increasing interest in recent years in 
such operations as partial nephrectomy, aortic 
grafting, and renal transplantation. A feature of these 
operations is the interruption of the blood-flow to the 
kidney for varying intervals, and it is necessary to 
consider the effects of temporary ischemia on 
subsequent renal function. Cooling the kidney, 
either locally or by total body hypothermia, could 
be expected to reduce ischemic damage as it does in 
such conditions as incipient gangrene of a limb. It is 
pertinent, however, to establish the precise value of 
hypothermia and to determine what functional or 
anatomical changes may be directly attributable to it. 
The present study was planned to investigate this 
problem with a view to establishing a technique of 
local renal cooling which would allow the blood- 
supply of a kidney to be arrested for several hours 
without producing irreparable renal damage. 


MATERIALS AND METHODS 


Thirty-six healthy, Romney Marsh lambs of both 
sexes were used in this investigation. After pre- 
operative urine collections, using a plastic box 
strapped on the abdomen, the animals were starved 
for 24 hours. General anesthesia was induced by 
intravenous pentobarbital sodium (0°75 gr./10 lb. 
body-weight) supplemented by open ether on a nasal 
mask. Under aseptic conditions the left kidney was 
exposed through a loin incision and completely 
cleared of perinephric fat. The long left renal pedicle 
in sheep facilitates delivery of this kidney through the 
wound. The renal artery and vein were occluded 
with a rubber-covered Blalock clamp. The ureter 
was carefully avoided and the clamp tightened rapidly 
to prevent venous congestion of the kidney. All renal 
circulation was arrested by this method except 
possibly a small amount entering along the ureter. A 
sterile needle thermocouple inserted deeply into the 
kidney through the hilum was used to measure the 
intra-renal temperature. After the requisite period 
of ischemia the thermocouple was removed and the 
circulation to the kidney re-established by releasing 
the clamp. Bleeding from the puncture wound was 
usually slight. A right nephrectomy was now 
performed, although in four animals this was delayed 
for three weeks. Following operation the total 
urinary output was collected daily for two weeks. 
Urine was examined for protein and casts and the 
specific gravity, urea, and electrolyte content were 
determined. In female animals cystoscopy after 
intravenous indigo-carmine injection was used to 
assess renal function. At intervals blood samples were 
taken for T.N.P.N. and electrolyte determinations. 
Electrolytes in serum and urine were measured by 
flame photometry. Animals surviving this procedure 
were kept under farm conditions for up to twenty 
weeks, when they were killed and the ‘ischemic’ 
kidneys removed, weighed, and examined histo- 
logically. Following fixation in Helly’s fluid, hama- 
toxylin-eosin, Van Gieson, and Masson’s trichrome 
stains were used. 
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Local renal cooling was obtained by invaginating 
the kidney into a sterile plastic bag through which 
cooled saline was circulated (Fig. 680). Oxycyanide 
of mercury I-1000 was used to sterilize the bag. By 
this technique the intrarenal temperature was 
reduced to levels below 20 C. in approximately ten 


Fic. 680.—Drawing of the cooling technique. The renal 
vessels (AV) clamped in a Blalock clamp (C). Thermocouple 
(T) enters the renal hilum and is connected to a galvanometer 
for recording intrarenal temperature. The plastic bag encloses 
the kidney and a rubber band (B) holds it in place. Refrigerated 
saline (S) is run into the bag, which is folded and clipped with 
paper-clips. The intrarenal temperature can be varied by 
os the rate of flow or the temperature of the irrigating 
saline. 


minutes and held at the required level by varying the 
temperature of the irrigating fluid. On removing the 
bag and reopening the renal circulation the kidney 
temperature returned to normal over a period of 
approximately five minutes. 


RESULTS 


1. Effects of Renal Ischemia at Body 
Temperature.—The numbers of animals surviving 
at four weeks following renal vessel clamping are 
recorded in Table I. Two animals given 1 hour of 
ischemia were alive, and had normal T.N.P.N. one 
month after operation. In 3 animals given 1} hours 
of renal ischemia death occurred within fourteen days. 
In 4 animals given 2 hours of renal ischemia death 
occurred in approximately seven days. The cause of 
death in all these animals was uremia. This took the 
form of increasing lethargy, profuse diarrhoea, and 
marked loss of weight. Over the terminal period the 
animals were cast. There was marked hyper- 
ventilation with urea frosting of the nose. Blood 
T.N.P.N. climbed to levels around 300 mg./I0o ml. 
just before death. Serum sodium and potassium 
estimations remained normal throughout the illness. 

Changes in Renal Function.—One hour of renal 
ischemia resulted in post-operative oliguria. Urine 
volume dropped from 300 ml. on the first day to 
60 ml. on the seventh day. This was associated 
with a reduced urea concentration of I-2 g./100 ml. 
Some elevation of blood T.N.P.N. occurred to 
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75 mg./100 ml. in the first week, but at the end of four 
weeks this had returned to normal. On cystoscopy one 
week after operation indigo-carmine appeared in 
good concentration at 7} minutes. 

Urine secretion after 14 hours of renal ischemia 
was reduced to 20-30 mal./24 hours, with anuria 
ensuing on the third or fourth day after operation. 


Table I.—EFFECT OF VARYING PERIODS OF RENAL 
ISCHAMIA AT Bopy TEMPERATURE (OPPOSITE KIDNEY 


REMOVED) 
T.N.P.N. at 
Duration of Sheep Surviving at Four Weeks 
Clamping Four Weeks (mg./100 mil.) 
1 hr. 2 2 44 
36 
14 hr. 3 
2 hr. 4 


Two hours of ischemia resulted in immediate anuria. 
Any urine secreted was heavily blood-stained and 
contained large amounts of protein, turning solid on 
boiling. Indigo-carmine tests in both the 13-hour and 
2-hour ‘ischemic’ kidneys failed to reveal any 
secretion of the dye at cystoscopy one week after 
operation. 

Changes in the Kidney.—Macroscopical and micro- 
scopical examination of the kidneys inflicted with 
1 hour of ischemia showed little abnormality when 
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Fic. 681.—Intrarenal temperature record of sheep 141. 
animal temperature in this case was taken as 11°C. This 
survived and the T.N.P.N. at four weeks was 31 mg. 

100 ml. 


examined four weeks after operation. Some degenera- 
tive changes were present in the convoluted tubules, 
with occasional casts in the collecting tubules. 

In the animals dying in uremia following longer 
periods of ischemia, the renal cortex was swollen and 
pale with congestion of the medulla. The kidneys 
were soft and friable, with visible infarcts. Micro- 
scopically the picture was that of a severe tubular 
necrosis which was patchy in its distribution. Many 
tubules were converted into granular hyaline debris 
(Fig. 682). Areas of dilatation of the tubules occurred 
and many of the collecting tubules contained hyaline 
and granular casts. The glomeruli appeared 
surprisingly normal in these kidneys. Little obvious 
difference was seen between kidneys ischemic for 
1} hours and those ischemic for 2 hours except that 
the changes were more marked in the latter. Capillary 
engorgement in the boundary zone between cortex 
and medulla was a feature of the kidneys from 
uremic animals. 

Recovery from Ischemic Injury.—In order to 
assess the degree of recovery from an ischemic 
insult of 1} to 2 hours a series of operations was 
carried out leaving the opposite kidney intact. Three 
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weeks later the normal kidney was removed, subject- 
ing the damaged kidney to full load. The results of 
these operations are recorded in Table II. One death 
in uremia occurred in each group. Renal function 
in the survivors proved interesting. Following contra- 
lateral nephrectomy marked polyuria occurred from 
the damaged kidney with urine of low specific gravity 


Table II.—EFFECT OF ISCHAMIA AT BoDY TEMPERATURE. 
CONTRALATERAL NEPHRECTOMY AT THREE WEEKS 


T.N.P.N. Four 


Number surviving Weeks after Contra- 


Duration Number Four Weeks after lateral 
of Contralateral Nephrectomy 
Clamping Animals Nephrectomy (mg./100 mi.) 
14 hr. 2 I 37 
2 = hr. 2 I 48 


(1010) and low urea concentration (I-2 g./100 ml.). 
Gradual improvement occurred over the next few 
weeks. Blood T.N.P.N. rose to levels around 
100 mg./10o ml. on the fifth day, but in the survivors 
had returned almost to normal in four weeks. Histo- 
logical examination of these kidneys revealed patchy 
tubular necrosis with heavy leucocytic infiltration. 
In the survivors these areas of necrosis were focal in 
distribution, with areas of normal tubules in between. 
No definite histological evidence of regenerating 
tubules was seen. 

2. Effects of Renal Ischemia with Local 
Cooling.—In one animal the kidney was cooled for 
2 hours using the plastic bag technique to a tempera- 
ture of 20° C. without interruption of the renal circula- 
tion. The opposite kidney was then removed. 


Recovery following this procedure was uneventful. 
One month later the blood T.N.P.N. was normal and 
histological examination of the kidney showed no 
abnormality. In 18 animals a period of 2 hours of 
ischemia was carried out at temperatures ranging 
from 6° C. to 25° C. In each case the renal pedicle was 
clamped and the bag was then adjusted. Progressive 
reduction in renal temperature was produced and 
after 20 minutes stabilization occurred. The average 
temperature was taken from considering the tempera- 
ture curve between 20 minutes and 120 minutes 
(Fig. 681). The number of animals surviving this 
procedure are recorded in Table III, where it can be 
seen that the temperatures between 10° C. and 20 C. 
were more effective in preventing ischemic renal 
damage. Above 20° C. 2 animals died in urzmia. 
Between 10° C. and 20° C. only 1 death occurred in 
Io animals. Below 10° C. 2 deaths occurred in 
uremia, but in 1 of these animals haemorrhage 
occurred at the site of the thermocouple needle and 
this kidney was anuric post-operatively. 

Changes in Renal Function.—Animals surviving 
ischemia of 2 hours with local hypothermia passed 
normal daily urine volumes. Over the following two 
weeks specific gravity and urea content of this urine 
was normal. No proteinuria occurred. 

Excretion of electrolytes by these kidneys was 
normal. Indigo-carmine excretion by the cooled 
kidneys occurred in good concentration in 
34-6 minutes when observed at cystoscopy one week 
after operation. Blood T.N.P.N. showed some slight 
elevation to 60-90 mg. about the fourth or fifth day 
after operation, but returned to normal within two to 
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RENAL COOLING 


three weeks. This elevation in T.N.P.N. was 
comparable with that found after 1 hour of renal 
ischemia at body temperature. Sodium and potassium 
levels in the serum remained unchanged throughout. 
Blood-pressure recordings in animals allowed to 
survive 16-20 weeks were normal. 

Changes in the Kidney.—Macroscopical examina- 
tion of the kidneys removed from survivors four 


Table 11].—EFFECT OF Two Hours’ ISCHAMIA COMBINED 
wiITH LocaL COOLING (OPPOSITE KIDNEY REMOVED) 


Average Number Surviving 
Temperature* of Sheep at Four T.N.P.N. at Four 

during Clamping use "eeks Weeks (mg. 100 mil.) 

38 C. (no cooling) 4 

25 C.-20 C. 3 I 26 

{ 162 

| §0 

20 C.-1§ C. 6 5 ~< 35 

| 36 

29 

36 

15 C.-10 C. 4 4 30 

39 

42 

10 C.- § C. 5 3 4 33 

43 


* The average temperature was determined from s5-min. records 
of intrarenal temperature. Since approximately 20 min. elapsed 
before renal temperatures stabilized, this period was not included 
in calculating the average temperature. 


weeks after operation showed no abnormality apart 
from the site of the thermocouple needle puncture. 
In animals allowed to survive up to twenty weeks 
post-operatively the kidneys had undergone compen- 
satory hypertrophy. Histological examination of these 


Fic. 683.—Photomicrograph of kidney of sheep 137. Two 
hours of ischemia at 20 C. Animal killed at four weeks. 
T.N.P.N. 38 mg. 100 ml. Normal histological appearance. 
H. and E. (*« 97.) 


kidneys showed a completely normal pattern at four 
weeks after operation, with no evidence of fibrosis or 
tubular damage (Fig. 683). Examination of kidneys 
from animals dying in uremia following ischemia at 
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temperatures above 20° C. showed typical ischemic 
injury, with necrosis of the convoluted tubules. In 


I animal dying in uremia twenty-five days after 


FiG. 682.—Photomicrograph of kidney of sheep 113. Two 
hours of ischemia at body temperature. Animal died eleven 
days later in uremia. Note extensive tubular necrosis. Glo- 
meruli relatively normal. H. and E. (* 97.) 


Fic. 684.—Photomicrograph of kidney of sheep 134. Two 
hours of ischemia at 19 C. Animal died twenty-five 
days later in uremia. Note the cystic dilatation of tubules. 
H. and E. (* 97.) 


operation at 19 C. markedly dilated tubules were 
seen lined by flattened epithelium (Fig. 684). This 
appearance was seen also in I animal dying thirteen 
days after operation at 6° C. 
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DISCUSSION 

In the light of previous work it appears that 
nephrectomy on one side accompanied by occlusion 
of the renal vessels on the other is accompanied by 
impaired renal function due to tubular injury. This 
is reflected by fall in urea clearance and progressive 
rise in T.N.P.N. The tolerance to ischemia appears 
to vary with species of animal. In rabbits, under 
these conditions, 1 hour of ischemia has a mortality 
of 20 per cent whereas 2 hours is uniformly fatal 
(Badenoch and Darmady, 1947). In the dog, however, 
2 hours is tolerated without mortality (Hamilton, 
Phillips, and Hiller, 1948); 3 hours results in survival 
in the majority, 4 hours gives a mortality of 50 per 
cent, and 6 hours is uniformly fatal (Van Slyke, 
Phillips, Hamilton, Archibald, Dole, and Emerson, 
1944). In the rat Koletsky (1954) has studied 
functional and_ histological changes following 
ischemia. No previous results are available in the 
sheep. The results recorded here in sheep subjected 
to renal ischemia under normothermic conditions 
show that beyond one hour the resultant renal 
damage rendered the kidney unable to support 
the animal when the opposite kidney had been 
removed. This damage was mainly in the convoluted 
tubules. 

The literature on hypothermia and renal function 
is meagre. Bickford and Winton (1937), working 
with isolated perfused kidneys, described alteration 
of urinary secretion with falling temperature. 
The ‘cold’ kidney passed urine approximating to 
glomerular filtrate, indicating arrest of tubular 
function. This effect was maximal at 10° C. and they 
claimed that recovery occurred on warming. Using 
total body hypothermia Ross (1954) found that urine 
production was diminished with cooling to 25° C. 
Little or no urine was produced. Nedzel (1952) 
claims to have demonstrated the operation of the 
Trueta renal shunt in dogs subjected to body chilling. 
This gave rise to vasoconstriction in the renal cortex, 
with cessation of the flow of urine. One observation 
in these experiments may support this contention. 
Normally on releasing the clamp on the renal pedicle, 
after ischemia at body temperatures, the kidney 
swelled rapidly and became extremely tense. The 
surface changed from a dusky purple to a bright pink 
as the circulation returned. In chilled kidneys such 
rapid return of circulation did not occur. The surface 
remained blue, with punctate areas of erythema 
developing relatively slowly. Several explanations of 
this phenomenon are possible. Either there was 
persistent cortical ischemia produced by vaso- 
constriction in the cortical vessels of the chilled 
kidney or alternatively under hypothermic conditions 
the concentration of vasodilating metabolites in the 
ischemic kidney was markedly reduced. Further, 
under hypothermic conditions, spasm  through- 
out the whole renal arterial tree may be more 
marked. 

Angiographic studies on hypothermic kidneys 
would certainly be of interest in this connexion. Miles 
and Churchill-Davidson (1955) have measured P.A.H. 
and inulin clearances in dogs cooled to 22° C. by 
surface cooling. They claim that the mean effective 
renal flow dropped to half normal at 29 C. and one- 
quarter normal at 24 C. This paralleled changes in 
cardiac output and they draw no conclusions as to the 
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state of the renal vessels at these temperatures. The 
effects of total body hypothermia to 26-7 C. on 
ischemic renal damage is reported by Moyer, Heider, 
Morris, and Handley (1957). They remark that this 
temperature will at least double the period of ischemic 
tolerance, but in their operations the exact intrarenal 
temperature was not recorded. 

The results summarized in Table III show that 
there was a definite increase in tolerance to ischemia 
under local hypothermia and that this effect became 
more important at temperatures below 20 C. In 
order to achieve this temperature some technique of 
local renal cooling is necessary, since total body 
cooling to these temperatures is unsafe. Semb 
(1956) reports experiments on dogs using a similar 
method of local renal cooling, and found that under 


such conditions dogs would survive periods of 
ischemia of up to 6 hours. There appears to be a’ 
greater period of ischemia tolerance in the dog kidney | 
under hypothermic conditions than the results here 
would suggest in the sheep. 

In attempting to prolong tolerance to ischemia by 
hypothermia, deleterious effects as a result of low 
temperatures must be considered. Knocker (1955) 
described lipoid accumulations in the kidney after 
body cooling. This worker questions “whether the 
insult imposed upon the tissues by cold is a sound 
preparation for ensuing anoxia’. In the present 
study no early biopsies were carried out after 
ischemia and hypothermia, but no adverse effects 
attributable to hypothermia have been detected in the 
kidneys examined four weeks after operation. The 
excellent post-operative function of the hypothermic 
kidneys suggests that any changes are rapidly 
reversible. The effect of hypothermia on the peri- 
nephric tissues was noteworthy. At the conclusion of 


the operation the perinephric fat which lay in contact 
with the bag was hard and lardaceous in appearance. 
Examination of this area at subsequent autopsy 
invariably revealed areas of fat necrosis and fibrosis, 
an effect due presumably to the reduction of tempera- 
ture, since such changes were never seen after opera- 
tions at body temperature. Wound healing appeared 
to be retarded in the animals subjected to local renal | 
hypothermia and in 1 case complete wound break- | 
down occurred on the thirteenth day after opera- 
tion. Retardation of wound healing and increased 
risk of wound sepsis appeared to be the only detri- 
mental results attributable to the hypothermic 
technique. 

The results with temperatures below 10 C. 
indicate that functional efficiency in the kidney was 
impaired. In order to reduce intrarenal temperatures 
below to C. by surface cooling a much lower tempera- 
ture must obtain in the renal cortex. Such low 
temperatures caused hardening of the kidney surface, 
apparently due to solidification of intracellular fat, 
and cortical necrosis ensued. In a series of renal 
transplants cooled by a perfusion technique to 
temperatures approaching o C. cortical necrosis was 
found, and at the present moment it would appear 
unwise to reduce renal temperature below 10 C. in 
human operations. At temperatures between 10 C. 
and 20 C. the technique reported here would have 
definite advantages in certain renal procedures such 
as partial nephrectomy, renal artery replacement, and 


certain cases of nephrolithotomy. 
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CHRONIC THYROIDITIS 
SUMMARY 


A iechnique of local renal cooling is described. 
By this means renal damage from ischemia can be 
reduced. The most effective temperature lies 
between 10 and 20 C. No permanent harmful 
effects on renal function follow cooling to these 
temperatures and the method is suggested as of 
possible value in the conservative surgery of the 
kidney. 
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CHRONIC THYROIDITIS FOLLOWING THYROTOXICOSIS 
By G. SCLARE 


DEPARTMENT OF PATHOLOGY, WITHINGTON HOSPITAL, MANCHESTER 


THE various forms of thyroiditis—De Quervain’s, 
Hashimoto’s, and Riedel’s types—are generally con- 
sidered to be clinically and pathologically distinct 
from each other and from primary hyperplasia of the 
thyroid. The majority of observers are in agreement 
with Joll (1939), who consistently failed to find 
evidence of preceding hyperthyroidism in his detailed 
study of 81 cases of struma lymphomatosa. There is, 
however, a considerable minority in favour of the 
opposing view—namely, that thyroid hyperplasia and 
thyroiditis are aetiologically related. The evidence 
has been largely indirect, and has often depended on 
clinical impressions and histories unsupported by 
pathological findings. Those instances in which the 
same patient is subjected to thyroidectomy on more 
than one occasion provide an opportunity of testing 
the possibility of progression from thyroid hyper- 
plasia to thyroiditis. 

Two cases have recently been seen in which 
thyroiditis occurred many years after partial thyroid- 
ectomy for toxic diffuse goitre. 


CASE REPORTS 


Case 1.—A married woman, born in 1907, underwent 
a partial thyroidectomy in 1941 for toxic goitre. Symptoms 
of thyrotoxicosis had been present for about a year; there 
was slight exophthalmos, and the basal metabolic rate 
was plus 65 per cent. Histological examination of the 
excised tissue showed diffuse epithelial hyperplasia and 
colloid depletion, accompanied by a slight degree of focal 
round-cell infiltration. 

She remained well for about nine years, but thereafter 
symptoms of thyrotoxicosis steadily returned, and 


thiouracil treatment was begun in 1952 and continued for 
eighteen months. The goitre increased markedly during 
the summer of 1956. On examination in September, 1956, 
the thyroid enlargement was much more pronounced in 


the right lobe. Tremor and tachycardia were of slight 
degree, and there was no exophthalmos. There had been 
slight loss of weight. Radiography showed some com- 
pression and deviation of the trachea to the left. Hoarseness 
and irritating cough were the most prominent symptoms. 

At operation in November, 1956, there was gross 
fibrosis of the infrahyoid musculature, and the thyroid 
was very adherent to the trachea. The right lobe of the 
thyroid was excised with considerable difficulty, leaving 
behind a thick posterior layer which did not appear to 
contain thyroid tissue. 

Post-operatively the patient was well and she gained 
weight. One year later she developed signs of mild hypo- 
— which responded to 1 gr. of thyroid extract 

aily. 

PATHOLOGY.—The excised lobe measured 7:5 5 

~ 4m., and weighed 98 g. It was smooth, firm, greyish- 

white, and like a lymph-node in consistency. The cut 
surface was uniformly greyish-white, with a few small 
cysts but no obvious nodular structure. Muscle-fibres 
were attached along one margin. 

Microscopically, the outstanding features were 
degenerative changes in the thyroid follicles and an 
intense diffuse plasma-cell infiltration (Fig. 687). The 
follicles were small or medium-sized; many were totally 
collapsed, and in some areas groups of epithelial cells 
were so intermingled with plasma cells that no follicular 
structure was recognizable. In many areas the epithelial 
cells, whether forming the lining of follicles or arranged 
in solid clumps, were of large oxyphilic type. Elsewhere 
the follicles were lined by neutrophilic cuboidal or low 
columnar epithelium, with a few ill-defined nodules 
showing hyperplasia of the degree associated with exoph- 
thalmic goitre. Only a minority of the follicles contained 
colloid; the remainder were empty or were occupied by 
multinucleate giant cells (Fig. 688). 

Diffuse plasma-cell infiltration involved all parts of the 
lobe, though varying in intensity from one area to another. 
The comparatively few lymphocytes showed a follicular 
arrangement, often with germinal centres. Polymorphs 
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were not present, nor were there any extrafollicular giant 
cells. Examination by polarized light did not reveal any 
anisotropic material. 

The sinall cysts were empty; they were lined by a 
single layer of flattened epithelium, and old and recent 
hemorrhage was seen in their walls. 


FIG. 685.—Case 1. Diffuse toxic goitre in 1941. (All hema- 
toxylin and eosin.) (* 80.) 
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Fic. 687.—Case 1. Chronic thyroiditis in 1956. Intense 
diffuse plasma-cell infiltration, and disintegration of the thyroid 
follicles. Some of the epithelial cells are of large oxyphilic 
type. 


Fibrosis of the gland was of slight degree, insufficient 
to produce a definite nodularity. 

The muscle-fibres attached to the thyroid showed a 
sparse lymphocytic and plasma-cell infiltrate. 

Re-examination of the earlier (1941) specimen showed 
the picture of diffuse epithelial hyperplasia with focal 
‘thyroiditis’ (Figs. 685, 686). The sparse inflammatory 
foci were composed of lymphocytes, occasionally in the 
form of lymphoid follicles, and a few plasma cells. These 
foci were associated with collapse of the thyroid follicles, 
oxyphilic change in the epithelium, and intrafollicular 
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giant cells. Fibrosis was of about the same degree 4s in the 
later specimen. 

Thus the same elements made up the histological 
picture in both specimens, though the first was t) Pical of 
exophthalmic goitre, while the second showed an 
undoubted chronic thyroiditis. 


Fic. 686.—Case 1 (1941). A_ focus of lymphocytic and 
plasma-cell infiltration in toxic goitre. Giant cells are seen in 
some of the thyroid follicles. 


Fic. 688.—Case 1 (1956). An area in which the follicles 
are well preserved. Some contain colloid, others syncytial 
giant cells. 


Case 2.—A married woman, born in 1917, had been 
aware of a swelling in the neck since the age of 10. At the 
age of 19 she had developed symptoms of hyperthyroidism, 
with a large symmetrical goitre, exophthalmos, and a 
basal metabolic rate of plus 66 per cent. Subtotal 
thyroidectomy in 1937 had been followed by a period 
of good health, apart from transient loss of voice. 
The excised gland was not examined histologically. On 
re-examination in 1947 she appeared myxcedematous; the 
basal metabolic rate was minus 25 per cent, and the serum- 
cholesterol 222 mg. per cent; she was treated with thyroid 
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CHRONIC THYROIDITIS 


extract. One year later, a diagnosis of ‘recurrent thyro- 
toxicosis’ was made, and she was treated with thiouracil 
for onc month, but subsequently thyroid medication was 
resumed. Enlargement of the thyroid re-appeared in 1950, 
and pressure symptoms appeared in 1956. On examina- 
tion in February, 1957, she was pale and overweight, but 
not definitely myxoedematous. There appeared to be a 
cyst in the thyroid isthmus. The B.M.R. was minus 
33 per cent, and the serum-cholesterol 205 mg. per cent. 
X-ray examination showed compression and some 
deviation of the trachea to the left. At operation in July, 
1957, there was considerable fibrosis around the thyroid; 
the enlargement was principally in the right lobe and 
isthmus, most of which were resected. 

PATHOLOGY.—The specimen comprised two irregular 
lobulated pieces of tissue, measuring 5 and 3-5 cm. in their 
greatest diameters, as well as four smaller fragments, 
weighing in all 22 g. The cut surface was pale grey 
throughout, with no obvious cysts or nodules, but showing 
a rather ill-defined lobulation. 

The microscopical picture was a combination of 
epithelial hyperplasia, inflammatory cellular infiltration, 
and fibrosis. 

The thyroid follicles were small, lined by cuboidal or 
low columnar epithelium, and their colloid content was 

r. In some areas the tall columnar epithelium, 
irregular outline of the follicles, and scalloping of the 
colloid provided the appearances of primary thyroid 
hyperplasia. In other areas the follicular structure was 
disorganized, and the lumina scarcely recognizable. Some 
acini were lined by large oxyphilic cells, and there was 
one focus of squamous metaplasia. 

The inflammatory infiltrate was composed mostly of 
plasma cells, though lymphocytes were also present, 
sometimes in the form of lymphoid follicles with germinal 
centres. Cellular infiltration was very dense at the 
periphery of the gland and at the periphery of individual 
lobules; elsewhere it varied greatly in density, and was 
nowhere entirely absent. 

The gland was divided into irregular nodules of varying 
size by bands of dense fibrous tissue. One of the nodules 
showed the trabecular arrangement suggestive of true 
adenoma. 


DISCUSSION 


It is not proposed to discuss in detail the possible 
diagnostic labels which might be applied to the 
second operation specimen in these 2 cases. While 
some would readily diagnose them as struma 
lymphomatosa, or as a variant of this condition, 
others employing stricter criteria would point to the 
paucity of the lymphoid follicles and the limited 
extent of the oxyphilic change, and assign them to 
the category of chronic non-specific thyroiditis. For 
the present purpose it seems sufficient to use the 
descriptive and non-committal term ‘plasma-cell 
thyroiditis’, the more so as there is good reason to 
believe that the finer histological distinctions between 
the various forms of chronic thyroiditis are without 
clinical significance (Peterson and Shidler, 1957). 

The chief interest of these 2 cases lies in the 
apparent progression, over a period of many years, 
from primary diffuse hyperplasia to chronic thyroid- 
itis. The possibility of two unrelated, and not 
uncommon, thyroid disorders affecting the same 
patient at different times is unlikely, both in view of 
the clinical course and on morphological grounds. 

The idea that epithelial hyperplasia might act as 
the initiating factor in Hashimoto’s disease was 
suggested as early as 1931, when Graham and 
McCullagh, commenting on the lack of a history of 
hyperthyroidism in their own and in Hashimoto’s 
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original cases, remarked that were it permissible to 
assume an antecedent hyperthyroidism, an explana- 
tion of pathogenesis would not be difficult. One can 
readily picture the focal thyroiditis which so com- 
monly accompanies primary thyroid hyperplasia 
becoming transformed into the generalized inflam- 
matory reaction characteristic of chronic thyroiditis. 
It was suggested by Vaux (1938) that lymphadenoid 
goitre should be regarded as excessive involution of 
the thyroid following mild thyrotoxicosis, and 
Goldberg and Davson (i948) considered that “a 
toxic phase is sufficiently frequent to count as an 
important factor in pathogenesis”. Goetsch and 
Kamner (1955) traced a continuous pathological 
process from toxic diffuse goitre through chronic 
thyroiditis to Riedel’s struma, and Chesky, Dreese, 
and Hellwig (1951) went further in including sub- 
acute thyroiditis (usually regarded as an infective 
lesion) as a stage in the sequence. They maintain 
that “there are only quantitative differences between 
the severe grades of chronic thyroiditis (Riedel’s, 
Hashimoto’s and De Quervain’s type) and localized 
foci of chronic thyroiditis in exophthalmic goiter 
and nodular goiter. Both show the same morpho- 
logic characteristics, the only difference being in 
intensity.”” In the same vein, Levitt (1954, 1957) 
described a series of six phases from epithelial hyper- 
plasia through Hashimoto’s disease to Riedel’s 
fibrosis, but he was careful to distinguish chronic 
thyroiditis as an inflammatory condition unrelated 
to the “life history of the toxic thyroid gland”’. 

None of these authors described actual progres- 
sion in the same patient from hyperplasia to chronic 
thyroiditis. Of the 22 patients in Levitt’s series who 
underwent thyroidectomy twice, 16 showed pro- 
gression and 4 retrogression; of those who pro- 
gressed, only one advanced by as much as two of 
his six arbitrary phases. Goetsch and Kamner’s 
cases each had only one thyroidectomy; their support 
for the progression theory was based on a grouping 
of their cases in such a way as to show an orderly 
sequence from hyperplasia to thyroiditis, and on 
eliciting a previous history suggestive of hyper- 
thyroidism. Chesky and others (1951), from a study 
of supravital and paraffin preparations in 169 cases of 
chronic thyroiditis, considered that the sequence 
of events was as follows: Macrophages enter the 
follicular lumen and ingest the colloid ; the follicle 
collapses, and the macrophages fuse to form a 
syncytium; the macrophages leave the lumen, be- 
come stranded in the interfollicular stroma, and 
degenerate; the liberated colloid then attracts lympho- 
cytes by chemotaxis. They concluded that de- 
generation of the follicular epithelium is the final 
stage in the process, due to accumulation of lympho- 
cytes around and between the follicles, and not the 
initial stage, as is more generally supposed. They 
believed that excess of thyrotropic hormone is the 
most important factor in causing colloid changes 
responsible for the attraction of macrophages. 

It is therefore rather surprising that most histo- 
logical studies on patients who have had more than 
one thyroidectomy (summarized by Hazard, 1955) 
have failed to show progression of the inflammatory 
process, or progression from focal to diffuse thyroid- 
itis (Harland and Frantz, 1956). The case reported 
by Scarcello and Goodale (1941), with a 13-year 
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interval between thyroidectomy and autopsy, was 
thought to represent progression from primary 
hyperplasia to Hashimoto’s disease, but the latter 
diagnosis was by no means established histologically, 
and seems unlikely from the clinical description. 
Friedman (1949) mentioned having seen a number 
of cases in which the residual tissue after subtotal 
resection for hyperthyroidism showed a pattern indis- 
tinguishable from that of Hashimoto’s disease, and 
illustrated one case in which the third operation 
specimen showed such a picture. Single cases have 
been reported of progression from Graves’ disease 
to a picture resembling Riedel’s struma (Boyden, 
Coller, and Bugher, 1935), and from an early to a 
later stage of lymphadenoid goitre (Rabson and 
Arata, 1949). 

The most extensive study is that of Spjut, Warren, 
and Ackerman (1957), who collected 71 cases of 
recurrent goitre in which two or more specimens of 
thyroid were available, as well as 5 cases in which 
the residual thyroid tissue was examined at autopsy. 
The initial diagnoses were Graves’ disease, toxic 
(non-exophthalmic) goitre, and non-toxic nodular 
goitre. Their findings make it clear that in the great 
majority of cases there is no progression of the lesion 
as judged from a comparison of the first with subse- 
quent thyroidectomy or autopsy specimens. Only 
one of their cases (in the non-toxic group) progressed 
to a condition which conformed to their criteria for 
struma lymphomatosa. Seven other cases, of which 
four were in the toxic groups, progressed to a condi- 
tion resembling struma lymphomatosa, and were 
regarded as “near misses”. These they interpreted 
as exhaustion atrophy rather than chronic thyroiditis. 

The two cases reported here appear to represent 
true examples of progression from hyperplasia to 
thyroiditis. A comparison of the first and second 
specimens from Case 1 bears out Goetsch and 
Kamner’s view that the difference between the two 
conditions is only a quantitative one. The hyper- 
plasia which is the outstanding feature of the first 
specimen is readily recognizable in the second. The 
plasma-cell infiltration which is so intense in the 
second specimen is present, though focal and of mild 
degree, in the first. Oxyphilic cells, being associated 
with inflammatory changes, are sparse in the first 
specimen and numerous in the second. Intrafollicular 
giant cells are common to both specimens. Fibrosis 
is also present in both. Indeed, perithyroiditis is the 
only histological feature of the second specimen 
whose origins cannot be traced in the first. 

It is unfortunate that in Case 2 the earlier specimen 
is not available for study. The typical clinical picture 
of exophthalmic goitre, however, leaves little doubt 
as to the histological structure of the thyroid on the 
earlier occasion. Progression in this case is less 
advanced than in Case 1, as in the second specimen 
epithelial hyperplasia is still prominent, and plasma- 
cell infiltration, though intense in some areas, is 
comparatively mild in others. 

It is evident from the rarity of such reports that 
these cases are exceptions to the general rule. If 
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chronic thyroiditis is indeed preceded by epithelial 
hyperplasia, it may well be that the hyperplasia 
occurs in a form unassociated with excessive pro- 
duction of thyroid hormone (Lindsay and others, 
1952), perhaps occurring as a consequence of 
decline in ovarian function (Parmley and He ‘llwig, 
1946), or as a compensatory phenomenon in ‘ primary 
thyroid failure’ (Skillern, Crile, McCullagh, Hazard, 
Lewis, and Brown, 1956). 


SUMMARY 


Histological evidence suggests that chronic 
thyroiditis is preceded by epithelial hyperplasia, but 
only rarely is progression from thyrotoxicosis to 
chronic thyroiditis demonstrated in the same 
patient. 

Two cases are reported in which toxic diffuse 
goitre was followed, at intervals of 15 and 20 years, 
by plasma-cell thyroiditis. In one case, both thyroid- 
ectomy specimens were available for study, and the 
origins of the thyroiditis could be traced in the histo- 
logical picture of the earlier specimen. 


I am indebted to Mr. A. Nicholson and Mr. S. 
Rose for permission to publish their cases; to Dr. L. 
Stent and Professor A. C. P. Campbell for criticism; 
and to N. Mowat, F.I.M.L.T., for the photomicro- 
graphs. 


REFERENCES 


BoyDEN, A. M., COLLErR, F. A., and BUGHER, J. C. (1935), 
Trans. Amer. Ass. Study Goiter, p. 35. 

CHESKY, V. E., DREESE, W. C., and HELLwic, C. A. (1951), 
Surg. Gynec Obstet., 93, 575. 

FRIEDMAN, N. B. (1949), ¥. clin. Endocrin., 9, 874. 

GoeFTscH, E., ‘and KAMNER, M. (1955), Ibid., 15, 1010. 

as. H. M., and Davson, J. (1948), Brit. 7. Surg., 

> 41. 

GRAHAM, A., and McCuLtaGH, E. P. (1931), Arch. Surg., 
Chicago, 22, 548. 

HARLAND, W. A., and FRANTZ, V. K. (1956), F. clin. 
Endocrin., 16, 1433. 

HAZARD, J. B. (1955)> Amer. F. clin. Path., 25, 399. 

Jox1, C. > (1939), Brit. ¥. Surg., 27, 351. 

Levitt, T. (1954), The Thyroid, p. 161. Edinburgh: 
Livingstone. 

— — (1957), Postgrad. med. F., 33, 

Linpsay, S., M. E., J., YEE, G., 
and SoLEy, M (1952), J. clin. Endocrin., ‘2, 
1578. 

PARMLEY, C. C., and HELLWIG, C. A. (1946), Arch. Surg., 
Chicago, 53, 190. 

eo C. A., and SHIDLER, F. P. (1957), Amer. J. Surg., 

223. 

RABSON, S. M., and Arata, J. E. (1949), Amer. 7. clin. 
Path., 750. 

SCARCELLO, N. S., and GoopALe, R. H. (1941), New Engl. 
FJ. Med., 224, 60. 

SKILLERN, P. G., CRILE, G., jun., MCCULLAGH, E. P., 
HAzarD, J. B., Lewis, L. A., and Brown, H. (1956), 
¥. clin. Endocrin., 16, 35. 

Spyut, H. J., WARREN, W. D., and ACKERMAN, L. V. 
(1957), Amer. F. clin. Path., 27, 367. 


Vaux, D. M. (1938), 7. Path. Bact., 46, 441. 


INTES 
anim: 
prese 
Thee 
Thes 
intest 
large 
j desce 
me in th 
intes' 
inflar 
on o 
in sn 
parti 
but . 
as W 
occu 
norn 
muc 
by | 
theo 
con 
due 
He 
wer 
of 
Oxy, 
fror 
to t 
the 
son 
ster 
tub 
tom 
4 diss 
of 
int 
gas 
spc 
the 
the 
cys 
is 
pr 
1S 
dit 
co! 
ea! 


1935), 
1951), 
10. 

Surg., 
Surg., 


clin, 


urgh: 


PNEUMATOSIS 


CYSTOIDES 


INTESTINALIS 


PNEUMATOSIS CYSTOIDES INTESTINALIS 
By J. H. SHOESMITH anp W. P. CRONE, Leeps 


INTESTINAL pneumatosis is an uncommon disease in 
man, but has been identified more frequently in 
animals, particularly swine. It is characterized by the 
presence of single or multiple gas-filled cysts of 
various sizes up to several centimetres in diameter. 
These cysts are most commonly found in the small 
intestine, are rare in the stomach, omentum, and 
large intestine, and are particularly uncommon in the 
descending and sigmoid colon. They may be situated 
in the submucosal or the subserosal layers of the 
intestine and usually contain an odourless, non- 
inflammable gas, the predominant constituents being 
nitrogen 70-90 per cent, carbon dioxide, and oxygen; 
on occasions hydrogen and methane have been found 
in small amounts. 

Most of the reported cases have been in adults, 
particularly men between the ages of 30 and §0 years, 
but MacKenzie (1951) reported 12 cases in infants, 
as well as finding over 30 cases in the literature 
occurring in childhood. 

Microscopically the intestinal mucosa appears 
normal and unbroken, with gas-containing sub- 
mucosal or subserous sacs lined by flattened or 
cuboidal cells and often some giant cells. 

The theories of causation have been well reviewed 
by Matthews (1954), and the commonly accepted 
theory is that of Masson (1925), who studied the 
condition in swine. He believed that the cysts were 
due to dilatation of lymphatic channels following 
lymph stagnation in tortuous and obstructed channels. 
He also thought that carbon dioxide and lactic acid 
were absorbed from the bowel into the blocked 
lymphatics and that this was followed by liberation 
of carbon dioxide and by diffusion of nitrogen, 
oxygen, and occasionally methane and hydrogen 
from the capillaries. 

It is difficult to attribute a definite clinical picture 
to the presence of multiple gas cysts in the walls of 
the intestines. Usually symptoms occur because of 
some associated or concurrent gastro-intestinal 
disease, the most common reported one being a 
stenosing ulcer of the pylorus and also intestinal 
tuberculous ulceration and gastric carcinoma. Symp- 
toms may also occur from complications of the 
disease. Intestinal obstruction following blockage 
of the lumen by a mass of cysts, volvulus, and 
intussusception has been recorded. Radiologically, 
gas may be seen under the diaphragm owing to 
spontaneous rupture of a cyst. 

The presence of free air in the peritoneal cavity 
may occur from a number of causes, but if gas under 
the diaphragm is observed over a prolonged period in 
the absence of a perforated viscus, pneumatosis 
cystoides intestinalis should be considered because it 
is the only known condition which can explain a 
prolonged or recurrent pneumoperitoneum. 

The first person to report this disease was 
probably Duvernoy (1738), but the first full account 
is attributed to Bang (1876), who found this con- 
dition at necropsy. Hahn (1899) first reported the 
condition in a living subject, and since then, despite its 
early recognition, Schorr, Ullmann, and Laufer (1951) 


and Koss (1952), who have extensively reviewed the 
literature, have only found about 250 cases. 

In 1949 Gazin, Brooke, Lerner, and Price reported 
the first pre-operative radiological diagnosis, and 
more recently cases involving the sigmoid colon have 
been reported by Matthews (1954), McGee, Penny, 
and Williamson (1956), and Griffiths (1955). 

Two further cases of intestinal pneumatosis, both 
involving the sigmoid colon, are now described. 


CASE REPORTS 


Case 1.—A man aged 50 years was referred to out- 
patients with a diagnosis of carcinoma of the rectum. 
He gave a six-months’ history of intermittent diarrhcea, 
each attack of diarrhea lasting from two to three 
weeks, followed by normal stools for a similar period. 
During the attacks he would pass up to six watery 
stools a day mixed with slime, and on two occasions he 


Fic. 689.—Large intestine, including anus and rectum, showing 
numerous sessile hemispherical tumours. 


had noticed blood in small quantities. The attacks were 
associated with colicky lower abdominal pain which was 
not severe. 

He had lost 14 st. in weight, had a poor appetite, and 
felt lethargic. For ten years he had suffered from winter 
bronchitis. 

Rectal examination revealed a large polypoid mass 
situated on the posterior wall of the rectum. He was 
admitted to hospital with a diagnosis of carcinoma of the 
rectum. 

A radiograph of the chest was normal and the hemo- 
globin 100 per cent. A biopsy of the rectal tumour was 
performed through a proctoscope and the histology 
reported showed chronic inflammatory changes. 

However, in view of the history and despite a negative 
biopsy, an abdominoperineal resection was carried out. 

His convalescence was satisfactory and he was 
discharged from hospital free from symptoms. When 
seen one year later he had had no bowel symptoms and 
was gaining weight. 

Pathological Report (W. G.).—Forty cm. of large 
intestine, including anus and rectum (Fig. 689). The 
whole of the intestine up to and including the rectum 
shows numerous sessile hemispherical tumours measuring 
up to 4 cm. in diameter. Some of these are coalescing 
to form larger masses and are yellowish in colour. On 
section they consist of empty cystic spaces with thin walls. 

Histology: They are empty cysts covered by normal 
mucosa and submucosa. They are lined mainly by 
flattened cells, but in some areas by cuboidal cells. This 
is a beautiful example of intestinal pneumatosis. 


Case 2.—A man aged 60 years was first seen com- 
plaining of diarrhea three to four times daily and 
lower abdominal distension for six months. The stools 


601 
i thelial 
‘rplasia 
© pro- 
others, | 
ice of 
ellwig, 
rimary 
lazard, 
hronic 
ia, but 
SiS to 
same 
diffuse 
years, 
yroid- 
id the 
histo- 
Ar. 
| | 
Surg., 
clin, 
Engl. 
Bs 
956), 


602 


were very liquid and light coloured and initially blood- 
stained. Flatulence was a marked feature and he also 
complained of swelling of the left ankle in the evening 
which disappeared by morning. 

On examination there was marked distension of the 
flanks and mid-abdomen. Digital examination revealed 
a slightly enlarged prostate and ‘ballooning’ of the rectum. 


FiG. 690.—Barium enema showing multiple small filling defects 
in the descending and proximal portion of the sigmoid colon. 


Considerable ankle cedema was present with no joint 
abnormality. 

A barium enema showed multiple small filling defects 
present in the descending and proximal portion of the 
sigmoid colon (Fig. 690). The length of the colon involved 
was estimated at about 2 ft. and a tentative diagnosis of 
multiple polyposis, probably with malignant change, was 
made. The blood-picture was normal. 

To elicit a diagnosis, a laparotomy was performed 
through a left lower paramedian incision. The descending 
and pelvic portions of the colon were greatly thickened by 
the presence of innumerable small swellings within the 
bowel wall. Many of these were clearly visible. The 
swellings extended from the last 2 in. of the transverse 
colon to the lower sigmoid colon, and were absent 
throughout the rest of the intestines. 

The diagnosis of pneumatosis cystoides intestinalis 
was made at this stage and excision of the involved 
segment of the colon carried out with an end-to-end 
anastomosis. 

Convalescence was uneventful and the patient was 
discharged seventeen days later, free from symptoms and 
with normal bowel action. 

Pathological Report (1. D.).—Forty-five cm. of large 
intestine showing broad and exaggerated mucosal folds, 
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especially in the distal 15 cm. On the cut surface through- 
out the specimen can be seen small submucosa! cysts 
which vary in size from a pinhead to 1 cm. in diameter 
(Fig. 691). No subserosal cysts are present. 

Histology: The mucosa is healthy. In the subrnucosa 
between the muscularis mucosa and the muscle coats are 
a number of cystic spaces which are lined by an almost 


Fic. 691.— Cut surface of the specimen showing small sub- 
mucosal cysts. 


continuous membrane of giant cells which lie on an outer 
thin coat of granulation and fibrous tissue. Patchy 
eosinophilic reaction is present in places. 


CONCLUSIONS 


These two cases of pneumatosis cystoides 
intestinalis are of interest and importance because 
the main presenting symptom in each case was 
attacks of blood-stained diarrhoea associated with 
lower abdominal pain. Also, in Case 1, the gas cysts 
involved the rectum as far as the anal margin and 
involvement of the rectum has only been reported to 
our knowledge once before, by Griffiths (1955). 


We wish to thank Mr. H. S. Shucksmith and Mr. 
A. J. C. Latchmore for permission to publish these 
cases, and Dr. W. Goldie and Dr. I. Dawson for the 
pathological reports. 
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AN UNUSUAL FOREGUT ANOMALY 
AN EXTRAGASTRIC POUCH COMMUNICATING WITH THE PANCREATIC DUCT 
By J. W. BRADBEER 


SURGICAL REGISTRAR, ST. JAMES’ HOSPITAL, BALHAM 


THE anomaly of the foregut in this patient is of 
interest because of the mode of presentation and the 
transient nature of the physical signs, together with 
the operative, radiological, and pathological findings. 


CASE REPORT 


In May, 1957, a thin underdeveloped youth, aged 17 
years, was admitted to the Medical Unit of the Cardiff 
Royal Infirmary. His first symptoms began at the age of 


epigastrium just to the left of the midline. The position 
of the lump corresponded exactly with the site of the pain. 
The tumour was felt only when the pain was present, but 
could not be felt during every attack. 

Antispasmodics had a variable effect on the pain. 
Amyl nitrite produced immediate relief lasting for 5 
min. Ten minims of belladonna relieved the pain in 
I5 min., its effect lasting all day. Atropine gr. 1/200 
intravenously relieved the pain in 2 min. but it 
recurred 6 min. later. 


Fic. 692.—Specimen removed at operation (natural size). 


g years. Whilst sitting in school after lunch, he ex- 
perienced severe upper abdominal pain which lasted for 
several hours. In the ensuing three months similar attacks 
occurred. For two years, until he was 11 years old, there was 
freedom from pain. Since the age of 11 years, for the last 
six years, it had increased in frequency and severity. From 
December, 1956, the pain had occurred almost daily, 
coming on at any time up to 30 min. after a meal, par- 
ticularly after breakfast or lunch. The composition of the 
meal did not affect the pain, which lasted from ten 
minutes to several hours, was localized to the epigastrium, 
and was not relieved by alkalis. It varied in intensity from 
a mild discomfort to a severe colic, causing him to roll on 
his bed. It was not now associated with nausea or 
vomiting, as was formerly the case. Rarely he was 
awakened at night with pain, but on these occasions it was 
never severe. There had been no hematemesis or melzna. 
His appetite was good, but as he knew that food brought on 
the pain he was afraid to eat. Bowels and micturition were 
normal. 

A diagnosis of phzochromocytoma had been put 
forward to account for the abdominal pain and a chance 
finding of a systolic blood-pressure of 150 mm. during an 
attack of pain. Extensive investigations at two hospitals 
elsewhere from 1953 to 1956 failed to confirm the 
diagnosis. 

On EXAMINATION.—He was 4 ft. 11 in. in height and 
weighed 5 st. 6 lb. There was evidence of delayed puberty. 
The only abnormal physical sign was tenderness on deep 
palpation in the epigastrium. Blood-pressure 110/85. 

RELEVANT INVESTIGATIONS.—Barium meal and follow- 
through revealed no abnormality. There was no fecal 
occult blood. 

PRoGRESS.—On May 14, 1957, a smooth, rounded, 
firm tumour, about 2 in. in diameter, was felt in the 


FiG. 693.—Post-operative pancreaticogram and explanatory 
diagram. 


In the light of these findings the diagnosis of an intra- 
abdominal cyst with a smooth-muscle wall was made, and 
the patient was referred for surgical treatment. 
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AT OPERATION (May 29, by Mr. D. B. E. Foster).— 
An upper midline incision revealed a tumour 3 in. in 
diameter, thinly veiled by the lesser omentum, which 
presented above the lesser curve of the stomach. The 
lesser omentum was divided. The tumour had the 
appearance of, and felt like, a thick-walled muscular 
pouch, which contracted spasmodically when it was first 
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Fic. 694.—Graph to show amount of drainage from the catheter. 


touched. Dissection revealed it to be lying on the head of 
the pancreas, from which many small vessels were found 
to be passing into it. After the tumour had been mobilized 
by dividing these vessels, a duct could be seen passing 
from its deep surface into the head of the pancreas. The 
tumour was removed by dividing the duct flush with the 
surface of the pancreas. 

A fine rubber catheter was passed into the distal cut 
end of the duct and sutured in position. The catheter was 
brought out through a separate incision in the abdominal 
wall. The main incision was closed in layers. 

PATHOLOGY.—-On cut section the specimen was a thick- 
walled muscular sac lined with gastric mucosa, with 
characteristic ruge (Fig. 692). There was no ulceration of 
the mucosa. Histological examination confirmed the 
presence of normal gastric mucosa, but with well-marked 
hypertrophy of the muscle coats. 

POST-OPERATIVE CouRSE.—After operation a copious 
alkaline secretion (pH 8-4) poured from the catheter, 
reaching a maximum of 1340 c.c. on the seventh post- 
operative day. A sinogram on the sixth post-operative 
day revealed that the track opened into the main pan- 
creatic duct, before the latter opened into the duodenum 
(Fig. 693). The catheter was withdrawn half an inch from 
the main pancreatic duct, and the secretion fell by 240 c.c. 
in the following 24 hr. (Fig. 694). The drain was 
shortened further on the fourteenth post-operative day, 
clamped the next day with no ill effect, and removed 
completely seventeen days after operation. The wound 
healed by primary intention. 

On discharge from the ward, the patient was symptom- 
free and had gained 6 lb. in weight. A letter from 
the patient’s doctor on Aug. 26 states that he is in parti- 
cularly good health, is in constant employment, can 
eat anything and everything without trouble, and is 
symptom-free. 


COMMENTARY 
This anomaly of a gastric pouch connected to the 
main pancreatic duct appears to be unique. I have 
found no other exactly similar case in the literature. 
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The problem of nomenclature arises, and alt :ough 
it can be termed a “gastric reduplication’ in that a 
small second stomach is present, it does not fall into 
the definition of duplication given by Ladd and 
Gross (1940). These authors have defined duplica- 
tions of the gastro-intestinal tract as, “Hollow struc- 
tures which possess a muscular coat, usually of two 
layers, lined with epithelium similar to that found in 
some portion of the gastro-intestinal tract. An im- 
portant finding is the histological fact that the mus- 
cular coats of the duplication are intimately adherent 
to, and at times are microscopically an integral part 
of the musculature of the alimentary tract.” Else- 
where Gross (1953) stresses this close union, stating 
that “‘as a general rule it is quite difficult or im- 
possible to separate one from the other without 
injuring the bowel’’. 

Of 28 cases of duplication in the region of the 
stomach and duodenum that have been described 
(Ladd and Gross, 1940; Ferraro, 1942; Orgias, 1943; 
Donovan and Santulli, 1947; McCutchen, 1049; 
Miller and Ginsberg, 1950; Berg and Marx, 1952; 
Lyall, 1952; Gross, 1953; Ellis, 1953; Owen, Holman, 
and Priestley, 1954) 26 were intimately united with 
the normal foregut, and only 2 communicated directly 
with it. 

As the anomaly described was a discrete tumour 
lying apart from the duodenum, and communicated 
with it only indirectly via the pancreatic duct, I do 
not believe it can be regarded as a duplication. 

Some of the views put forward to account for 
diverticula and other similar anomalies follow: 
Evans (1929) in his Hunterian lecture on “ Develop- 
mental Enterogenous Cysts and Diverticula”’, also 
Ladd and Gross (1940), favoured the view put 
forward by Lewis and Thyng (1907), who found 
diverticula in the foetal alimentary tract of man, pigs, 
and other mammals. Normally these diverticula, 
which in all the specimens were found most fre- 
quently in the terminal ileum regress, but, should 
this not occur, one may become pinched off to form 
a duplication. 

In order to adapt this view to the present case, in 
which a duct from the gastric pouch drains into the 
main pancreatic duct, it is necessary to regard the 
pouch as a diverticulum of the latter duct. The 
presence of such diverticula has not been demon- 
strated. 

Bremer (1944) divided duplications into spherical 
and tubular types. He stated that the spherical types 
are derived from diverticula projecting from the 
antimesenteric border of the alimentary tube, which 
normally regress but may persist and grow. Some 
spherical and most tubular duplications arise from 
abnormal persistence of vacuoles which are present 
in the ‘solid stage’ of development. These vacuoles 
run together to form a channel alongside the normal 
gut. 

This explanation could not account for the 
present anomaly as it is neither on the antimesenteric 
border of the gut, nor does it form a channel alongside 
the normal intestine. 

Recently the association between intrathoracic 
and/or intra-abdominal enterogenous cysts, together 
with anomalies of the cervical or thoracic vertebra, 
has been noted. The hypothesis has been put forward 
by Veeneklaas (1952), who described such a case, 
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“that adherence of the notochord and foregut 
persists. Descent of the stomach would then cause 
anomalies in the vertebral bodies in this part of the 
spine while the corresponding part of the stomach 
would be pinched off.” 

McLetchie, Purves, and Saunders (1954) re- 
ported a case of a separate accessory stomach com- 
municating with the first part of the duodenum. The 
stomach was partly intrathoracic and there were 
dense fibrous adhesions between the posterior aspect 
of the gastric pouch blending it firmly to the vertebre. 
The vertebral defect was a cleft of the sixth cervical 
body. He puts forward an explanation, similar to 
that of the previous author, stressing the importance 
of the neurenteric band which may form and cause 
traction diverticula at one or both points of attach- 
ment (neural or alimentary), or give rise to intra- 
thoracic or intra-abdominal cysts. Thus “it would 
appear that many so-called enterogenic diverticula, 
cysts, or strands owe their existence to coincident 
malformation of the embryonic spinal axis which may 
or may not later express itself as a frank body cleft, 
or some minor degree of combined spina bifida’”’. 

Further cases in the same category were reported 
by Poncher and Milles (1933), Davis and Salkin 
(1947), and Gross, Neuhauser, and Longino (1950). 
Recently Roberts and Weeks (1957) have added 2 
more cases to the literature. A feature of all these 
cases has been the coexistence of a vertebral abnor- 
mality together with a fibrous band or adhesions 
between the cyst and the spine. In the present 
anomaly these two features are absent. 

It is suggested that the present anomaly is an 
example of heteromorphism in the pancreas. It is 
postulated that during the development of the 
pancreas a group of cells, instead of growing into 
normal pancreatic tissue, underwent heteromor- 
phosis and developed into a small facsimile of the 
stomach whilst still retaining their connexion with 
the main pancreatic duct. The main support for 
this hypothesis comes from Nicholson (1923). 
Discussing the genesis of an oval pancreatic cyst 
containing gastric mucosa and pancreatic tissue, 
from a female patient aged 49 years, he wrote as 
follows: “I cannot believe that the pancreatic bud 
in the embryo has any more the ‘intention’ of giving 
rise to pancreatic tissue than the rudiment of the 
hepatic duct has of growing to form the liver. Its 
cells possess all the potencies of those of the gut of 
which they have barely ceased to form a part. But in 
the very process of budding their environment alters. 
They are thus forced to develop certain of their 
original potencies and to suppress others. By so 
doing the immediate environment—the stimuli, 
internal as weil as external, to which these cells are 
subjected, is again altered. If the sequence of 
stimuli or changes of environment is orderly the cells 
will, in the fullness of time, acquire the structural 
characters of pancreatic epithelium. If it be inter- 
rupted and altered to an extent to which the cells can 
only respond by the development of some other of 
their original potencies, an abnormal or heterotopic 
tissue must result.”” In other words this abnormality 
represents an unusual differentiation of pancreatic 


cells resulting from abnormal conditions oc urring 
during development. Nicholson was not prepared to 
discuss the nature of the abnormal condition which 
may have affected that part of the pancreas. However, 
he stated: “It is tempting to speculate upon the 
possible after-effects of the occlusion of one of its 
branches, with dilatation behind it. But it is better 
not to do so, since pathology, in common with all 
the biological sciences, has suffered overmuch from 
premature and presumptuous attempts at finding 
explanations. All that can be done is to attempt to 
show that an epigenetic origin for this and for similar 
malformations is worthy of consideration.” 


SUMMARY 


1. An unusual anomaly of foregut development 
occurring in a young male patient is described. 

2. The possible genesis of foregut abnormalities 
is described in brief. 

3. It is concluded that the present anomaly arose 
by heteromorphosis during the development of the 
pancreas, and thus should be called a pancreaticogenic 
gastric diverticulum. 


I am grateful to Professor H. Scarborough and to 
Mr. D. B. E. Foster for permission to publish the 
case history, and for their interest in this paper. I am 
greatly indebted to Professor Lambert Rogers for his 
constructive criticism. The illustrations are by Miss 
June Williams and the photographs by Mr. Ralph 
Marshall. 
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THE USE OF ROTATION FLAPS FOLLOWING EXCISION OF LUMBAR 


MYELO-MENINGOCELES* 
AN AID TO THE CLOSURE OF LARGE DEFECTS 
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THE surgical treatment of myelo-meningoceles is a 
controversial subject and it is not proposed in this 
short paper to discuss the indications for operation or 
the time at which it should be carried out. Once it 
has been decided that the lesion should be explored 
and the sac excised, it is essential to achieve complete 


Fic. 695.—The circular defect following excision of a large 
myelo-meningocele can be resolved into two triangles. 


closure of the defect with a covering of healthy skin 
and subcutaneous tissue. In a proportion of cases the 
defect is too large to allow simple approximation of 
the skin edges, and rotation flaps from adjacent areas 
of the back and buttocks have proved useful. 

In this paper the factors which may make skin 
closure difficult are described so that an attempt may 
be made to assess these factors pre-operatively. If it 
seems likely that skin closure will be difficult it is an 
advantage for the neurosurgeon and the plastic 
surgeon to work together. The cutting of suitable 
skin-flaps is a standard procedure in plastic surgery, 
and the method is described here in the hope that it 
will prove useful to those surgeons who may not be 
familiar with such methods of closing large skin 
defects. 

Case Material.— Table I shows the total number 
of children with myelo-meningoceles at all spinal 


Table I.—ToOTAL NUMBER OF MYELO-MENINGOCELES AT 
ALL SPINAL LEVELS SEEN AT THE HOSPITAL FOR SICK 
CHILDREN IN SIX YEARS ENDING 1956 


Meningocele Myelo-meningocele Total 
Cases seen 10 141 246 
Operated on 63 67 130 


levels operated upon by all surgeons at the Hospital 
for Sick Children in a period of six years. On going 
through the case records it is clear that there was 
rarely any difficulty in closing cervical and dorsal 
myelo-meningoceles. When the lumbar myelo- 
meningoceles only were studied, it was found that 
25 per cent of those operated on over a three- 
year period could not be closed by direct suture 
(Table II). 


* The term ‘myelo-meningocele’ is used to include 
meningoceles as well as true myelo-meningoceles. 


Pre-operative Assessment.—The size of the 
sac in any given case is no guide to the ease of closure 


Table II.—LUMBAR MYELO-MENINGOCELES OPERATED ON 
IN THREE YEARS ENDING 1957 


Total operated on — 56 
Closed by direct suture 42 — 
Closed with relieving incision 2 — 
Closed with skin-fiaps (in 7 of these the flaps 

were cut as described in this paper) 12 _— 


following excision, and, in fact, one-third of the cases 
treated by direct suture had sacs which were very 
large. 

Following excision of a large sac, the stretched 
skin at the margin retracts and thickens, but rarely 
proves strong enough for a permanent repair by 
direct suture. This marginal skin may also be 
involved in a hemangiomatous malformation which 
makes it unsuitable to hold the strong sutures which 
may be required. Once the fringe of retracted 
abnormal skin has been excised around the margin 
ye surgeon may be faced with an unexpectedly large 

efect. 


A 


Fic. 696.—These triangular defects can be closed by rota- 
tion flaps of skin and subcutaneous tissue. The width of 
the bases AC and DF should be equal to the length of the flaps. 


The most important factor in the pre-operative 
assessment is the size of the neck of the sac; a sessile 
type of sac is always more difficult to close than the 
more common sac with a narrower neck. In practice 
we have found that when the diameter of the neck of 
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SKIN-FLAPS IN 
the sac is more than half the width of the back, water- 
tight closure of the defect will not be possible by 
simpic approximation. 

We have, therefore, assessed our cases before 
operation with particular attention to these two facts: 


Fic. 697.—Myelo-meningocele before 
excision. All thin and discoloured skin is 
trimmed away from the neck of the sac. 


Fic. 700.—Suturing started at the centre. 


(1) The size of the neck of the sac in relation to the 
width of the back; (2) The condition of the skin at 
the neck of the sac. 

Pre-operative Preparation.—Since this short 
article is concerned only with a particular method of 
closing large defects, there is but one point about 
pre-operative preparation which needs _ special 
mention. The area of skin involved in the rotation 
flaps is large, so that the skin of the flanks, back, and 


Fic. 698.—Defect left after excision of Fic. 699.—Flaps raised and rotated into 
the sac. Two rotation flaps marked out. iti 
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buttocks must be free from any septic iesions before 
operation is undertaken. Similarly, the covering of the 
myelo-meningocele should be thoroughly cleaned. 
It is frequently necessary in older cases to remove 
desquamated skin and debris by sponging with an 


position without tension. 


Fic. 701.—Suturing completed. 


antiseptic detergent such as Cetavlon for several days 
before operation. 

Technique of Closure by Rotation Flaps.— 
The procedure which has been found most effective 
is that known to plastic surgeons as the ‘S rotation 
flap’. It is frequently used in the closure of bed- 
sores and defects in the lumbar and sacral regions. 

All rotation flaps depend for their planning on the 
resolution of the defect into a triangle or triangles. 
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The circular defect that results from excision of a 
meningocele can be considered as two triangles 
(Fig. 695), which can be closed by two flaps rotating 
in opposite directions (Fig. 696). 

Following removal of the sac, all thin and dis- 
coloured skin is trimmed away (Fig. 697). The flaps 
are marked out in ink; each flap is so planned that the 
width of the base is equal to the length of the flap 
(Fig. 698). The skin incisions are made with a knife 
and the flaps are raised in full thickness down to the 
deep fascia with diathermy. There is the danger in 
using diathermy on any skin-flap of producing a 
spreading thrombosis of vessels which are essential 
to the nutrition of the flap. In these myelo-meningo- 
celes the risks are outweighed by the advantages of 
saving of time and blood loss in what may be a severe 
operation in a small baby. Care must be taken to 
make the incision in the skin with a knife and to keep 
the diathermy point away from the skin edge. 

When the flaps are raised in their full extent and 
rotated into their new positions they should lie 
without tension (Fig. 699). Suturing in one layer 
is started at the junction between the flaps (Fig. 700). 
Once this central area is safely covered, suturing is 
continued back towards the base. The sutures are 
inserted to advance the flap along the fixed side and so 
ensure that there is no tension on the centre (Fig. 
701). There is thus raised up a ‘dog-ear’ of excess 
tissue on the fixed side near the base of the flap; 
this can be trimmed off away from the flap so that 
the base of the flap is not narrowed. This is a 
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convenient site for the insertion of a drain which is 
important in preventing the accumulation of fluid 
under the flap. 

Post-operative.—The child is nursed post- 
operatively in the prone position, the dressings being 
carefully arranged to avoid pressure on the bases of 
the flaps. As is usual in all operations upon lumbar 
myelo-meningoceles, the foot of the bed is raised 
to reduce the cerebrospinal fluid pressure in the 
region of the dural repair. 

SUMMARY 

After excision of lumbar myelo-meningoceles, 
closure by direct suture of the skin is not possible 
in about 25 per cent of cases. 

The factors which may indicate pre-operatively 
that a plastic procedure will be necessary are 
mentioned. 


A method of closing large defects using rotation 
flaps is described. 


Acknowledgements.—We would like to thank 
Mr. D. N. Matthews and Mr. Wyllie McKissock 
for help in the preparation of this paper and for 
permission to treat some of these patients. 

We are grateful to the Medical Committee of the 
Hospital for Sick Children for permission to study 
these case records and to publish the results. 

We would like to thank Mr. Derek Martin, of 
the Department of Medical Illustration at the 
Hospital for Sick Children, for the photographs. 


THE PLACE OF SURGERY IN THE MANAGEMENT OF INTRACTABLE PAIN 
By JOHN E. A. O°>CONNELL 


DEPARTMENT OF NEUROLOGICAL SURGERY, ST. BARTHOLOMEW’S HOSPITAL, LONDON 


PAIN as an indication of injury by trauma or disease 
leading to appropriate treatment is a sensation of 
great value to the individual. However, when its 
cause is irremovable, long-continued and severe pain 
is entirely harmful and productive of severe psycho- 
logical and physical change in a patient, a state of 
affairs likely to be worsened by the development of 
addiction to the narcotic drugs which alone provide 
a measure of relief. For centuries the unhappy 
state of such patients presented an unanswerable 
challenge to the physician. Accounts of early attempts 
to relieve them by surgery describe such measures as 
stretching or section of major peripheral nerves, 
amputation, and section of the spinal cord, and indi- 
cate not only the desperation which the situation 
aroused but the meagre benefits resulting from the 
methods available. 

As knowledge of the anatomy and physiology 
of the central nervous system developed, the possi- 
bility of relieving intractable pain by more appropriate 
section of nerve-fibres attracted attention. Thus 
Bennet in 1889 first reported interruption of the pain 
pathway by division of the posterior spinal roots and 
in 1912 Spiller and Martin described its interruption 
by section of the spinothalamic tracts. In the evolu- 
tion of the treatment of facial pain the work of Horsley 


(Horsley, Taylor, and Coleman, 1891) and Rose 
(1902) in this country, and that of Hartley (1892) in 
the United States and Krause (1893) in Germany, on 
excision of the Gasserian ganglion led in due course 
to the modern operation of division of the sensory 
root of the ganglion first described by Spiller and 
Frazier in 1901. The interruption of the trigeminal 
pain pathway by injection of alcohol into the ganglion 
or peripheral divisions of the nerve first described 
in 1906 was a further contribution. Subsequently 
intracranial section of the glossopharyngeal nerve was 
described (Dandy, 1927), and later the section of pain 
pathways within the brain-stem; the first of the latter 
operations, described by Sjoqvist in 1938, being 
section of the descending trigeminal tract in the 
medulla oblongata. Finally in 1946 it was shown 
by Freeman and Watts that the operation of pre- 
frontal leucotomy, while leaving a patient’s pain 
pathways and perception of pain intact, could so 
modify his reaction to the sensation as greatly to 
relieve his suffering. 

Although a considerable number of surgical 
procedures directed at various levels in the nervous 
system and designed to relieve intractable pain are 
now available, their value as a whole is not established 
and their individual merits and demerits are not clearly 
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INTRACTABLE PAIN 


definei. The introduction of new forms of surgical 
treatment can lead to optimistic claims which must 
later be revised; increased experience may show that 
the beneficial effects of the procedures are not endur- 
ing and that undesired sequel occur with a frequency 
not at first suspected. Reviews of the results of the 
various pain-relieving operations are clearly necessary. 


Table I.—OPERATIONS FOR INTRACTABLE PAIN IN 
100 PATIENTS 


1. Rhizotomy:— 
T rigeminal sensory root alone 
Trigeminal sensory root combined with glosso- 
pharyngeal and/or cervical posterior roots 4 
Spinal posterior roots alone 10 


19 

2. Prefrontal Leucotomy 5 
3. Anterolateral Chordotomy 80 
Total 104 


While analyses of these results from the anatomical 
and physiological viewpoints have obvious value, it 
is of first importance to consider them from the view- 
point of the patient and his family; the degree of 
relief, its duration, the risks to life and function, and 
the added suffering occasioned, all demand careful 
consideration. Although groups of cases treated 
surgically for the relief of intractable pain have now 
been reviewed by several surgeons, largely in the 
United States, no such review by a British worker has 
been encountered. Further, even in large series of 
cases such as those of Grant (1943) and White and 
Sweet (1955) no adequate indication of the duration 
of pain relief after operation is provided. This is a 
serious omission, since the value of an operation 
designed to relieve intractable pain is not established 
by the demonstration of analgesia in the desired area 
a few days or weeks after the procedure; nor indeed 
is there real value in the claim that pain has been 
relieved unless the duration and permanence of the 
relief are indicated. 

In this paper the records of I00 patients suffering 
from intractable pain and treated by various opera- 
tions upon the central nervous system are reviewed. 
It is hoped that the findings may help to define the 
place of surgery in the management of such cases by 
indicating the measure of relief obtained in the 
patients of the series as well as its cost in terms of 
mortality and undesirable sequele. The patients 
whose records have been reviewed form a consecutive 
personal series dealt with over a 16-year period to 
October, 1957, almost entirely in the Department 
of Neurological Surgery of St. Bartholomew’s 
Hospital. In 87 patients the pain was occasioned by 
malignant disease and in 13 was due to other causes. 
Many more operations have been performed for the 
relief of trigeminal neuralgia than for all other causes 
together, but this group is excluded from considera- 
tion, as also are operations upon the sympathetic 
nervous system for the relief of visceral pain and 
causalgia. In the 100 patients 104 operations were 
performed; one of the trigeminal rhizotomies had a 
subsequent prefrontal leucotomy, and a spinal 
posterior rhizotomy was followed by an antero- 
lateral chordotomy in another case; in 2 patients a 
second anterolateral chordotomy was carried out. 
The types of operation and the number of cases in 
which each was performed are indicated in Table I. 


39 
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SENSORY RHIZOTOMY 

The rhizotomies in the series numbered 19 and 
can be divided into three groups: (1) Trigeminal 
sensory root section alone; (2) Trigeminal rhizotomy 
combined with section of the upper cervical posterior 
roots and sometimes the glossopharyngeal nerve; and 
(3) Section of spinal posterior roots. These groups 
will now be analysed separately. 

1. Trigeminal Sensory Root Section.—Tri- 
geminal sensory root section alone was performed in 
5 cases, the approach being the classical middle fossa 
one of Frazier in 4 cases and that of Dandy through 
the posterior fossa in the remaining 1 case. The 
ages of the patients varied from 21 to 68 years; 
4 were males and 1 a female. The root section was 
total in 3 cases and fractional in 2. The lesions 
responsible for the pain were a sarcoma of the 
maxilla, and the carcinomata of the maxillary antrum, 
the floor of the mouth, and the parotid gland; 
the remaining patient had cranial metastases from 
a primary breast carcinoma. In 2 patients complete 
relief of pain till death after 30 weeks and until lost 
to follow-up at 4 weeks was obtained. In the other 
3 pain re-appeared, though not in the denervated 
area: in one after 25 weeks and as a result of wide- 
spread infiltration of the skull base by an antral 
carcinoma which occasioned pain in the trigeminal 
territory of the opposite side, as well as in that of the 
spared ophthalmic fibres on the side of the fractionally 
sectioned root; the patient with metastases in the 
cranial base from a mammary primary developed 
pain in the opposite trigeminal territory, and the 
one with a parotid carcinoma developed otitic pain, 
both 4 weeks after operation. There was no mortality 
in the group, but two undesired sequele occurred: 
one patient developed a facial paralysis after opera- 
tion, and another, whose skull base was widely 
infiltrated by a parotid growth, had a transient 
cerebrospinal fluid otorrhcea. The procedure entailed 
but slight post-operative suffering. 

Considering this small group of trigeminal 
rhizotomies in retrospect, the recurrence of pain was 
due to the malignant disease spreading to involve 
both sides of the skull base in 2, and the advance of 
the disease process rather than inadequacy of the 
surgery must be regarded as the cause of failure. 
In the third case, since the middle ear was infiltrated, 
an adequate denervation would have necessitated 
section of the ninth cranial nerve and upper cervical 
posterior roots, an operation for which the patient 
was considered to be unfit. 

Thus trigeminal rhizotomy has but a small place 
in treatment of such cases, since frequently the 
infiltrating neoplasm will involve pain fibres in other 
nerves on the same or opposite side of the head. 
Where the pain-producing lesion is not so situated as 
to prevent it, alcohol injection of the Gasserian 
ganglion is an alternative procedure and had been 
previously tried elsewhere in certain of the cases of 
the series without success. 

2. Extended Trigeminal Rhizotomy.—In 4 
cases trigeminal rhizotomy was combined with 
section of the upper two or three cervical roots on the 
affected side, with the addition of the glossopharyn- 
geal nerve in 3 of them. Three of the group were male 
and 1 female, their ages varying from 31 to 67 years. 
In the 3 patients in whom the rhizotomy included 
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the glossopharyngeal nerve pain resulted from 
carcinomata of the tonsil, floor of the mouth, and 
parotid gland, and in the patient in whom this nerve 
was spared an epithelioma of the face: all had 
metastases in cervical lymph-nodes. All of these 
patients obtained complete relief until they died or 
were lost to follow-up; the period of relief being in 
individual cases 4 weeks, 3 months, 7 months, and 
11 months. There was no mortality nor any immediate 
post-operative complication, although the patient with 
the parotid carcinoma developed an infection of the 
meninges—thought to arise in the middle ear—five 
weeks after operation. This led to a dorsal sub- 
arachnoid abscess and a paraplegia which was relieved 
by laminectomy and evacuation of the abscess. The 
more extensive exposure in these cases might be 
expected to occasion greater post-operative pain 
than in the previous group, but this has not been 
severe or persistent. 

When this group is contrasted with the previous 
one it is clear that the wider sensory denervation 
gives rise to a more certain and lasting relief, and if 
a tentative conclusion is justified it is that in cases of 
the type under consideration it is to be preferred to 
simple trigeminal root section. 

3. Section of the Posterior Spinal Roots.— 
In 10 cases section of the posterior spinal roots was 
performed. The patients’ ages varied from 43 to 79 
years, 7 being male and 3 female. Five of them had 
bronchial carcinoma involving the chest wall, 1 a 
paravertebral carcinoma possibly of pancreatic origin, 
and 1 a lumbar vertebral metastasis from a thyroid 
carcinoma; in 3 the pain was secondary to a non- 
malignant condition—a thoracotomy scar in one, a 
vertebral compression fracture in another, and in 
the final patient the cause of the pain remained 
undiscovered. In 2 patients both the pain and the 
rhizotomy were bilateral and the number of roots 
sectioned varied from two to six. In 5 patients, 3 with 
malignant disease, pain was completely relieved—in 
the cases with carcinoma for an average survival 
period of 5 months; in 3 patients, all with carcinomata, 
pain re-appeared after 2, 4,and 5 weeks; in 2 of these 
pain developed outside the analgesic area and in the 
third recurred at its previous site within this area. 
In 1 patient with posterior thoracic pain of unknown 
causation, section of five posterior roots produced 
analgesia in the desired area but pain was quite 
unaffected. This man was addicted to pethidine and 
after his death 2 months post-operatively no 
cause for his pain was revealed. One patient with a 
bronchial carcinoma in whom surgical treatment of 
pain had been delayed for twelve months died during 
the operation. In the surviving patients there were 
no undesirable sequele and pain in the laminectomy 
wound was not a _ troublesome post-operative 
symptom. 

In considering these cases of posterior rhizotomy 
certain points emerge. First the futility of a late 
operation upon a patient so exhausted not only by 
the progression of his disease, but by months of 
severe pain that narcotic drugs in adequate dosage for 
a few weeks is all that is required; secondly, the 
desirability of determining the cause of an intractable 
pain, especially where the possibility of drug addiction 
exists, before attempting surgical treatment; thirdly, 
the absence of unwanted sequele in the surviving 


JOURNAL OF SURGERY 


patients is noteworthy; finally, of the 8 paticnts in 
whom the proper indications for operation were 
present, 5 were completely relieved and 2 developed 
pain outside the analgesic area from progression of 
the disease. In only 1 case did pain recur in the 
denervated territory. 


PREFRONTAL LEUCOTOMY 


Prefrontal leucotomy was performed in § patients 
whose ages ranged from 37 to 72 years. Two of 
these had carcinomata of the maxillary antrum; in 
one an infected neoplasm had ulcerated on to the 
cheek and in the other recurrence had developed 
in the skull base following a radical removal fourteen 
years previously; of the remaining 3 patients one had 
a carcinoma of the tympanum, another a recurrent 
carcinoma of the floor of the mouth, and the last 
recurrence of a renal carcinoma. All suffered severe, 
continuous pain, and the possibility of an operative 
procedure to denervate the lesion was carefully 
weighed but was considered to be contra-indicated 
by the patient’s age in I case, cachexia in 2 cases, 
and the encroachment of the malignant ulcer on what 
would have been the operative approach in 1 patient; 
1 of the 5 cases had a previous trigeminal root section 
with relief for 6 months. After operation pain was no 
longer a complaint in two patients and was so greatly 
reduced in another that it was possible to discontinue 
the administration of morphine and heroin; in 1 patient 
pain was reduced but was still troublesome when food 
came into contact with the malignant ulcer in his 
mouth. The fifth patient remained in a stuporose 
state until his death on the twelfth post-operative 
day. Excluding this operative death the period of 
survival of the remaining 4 patients was 32, 63, 120, 
and 150 days after operation, and during this period 
tension and apprehension remained greatly reduced 
or was absent. Undesirable sequele were present 
in all cases: I remained withdrawn and incon- 
tinent during the five months of her survival, and 
3 showed a marked loss of insight and reduction of 
affect. 

The fact that leucotomy is technically a simple 
procedure, and that it will be tolerated even by 
extremely ill, cachectic patients, would suggest that 
it provides a satisfactory answer to the intractable pain 
of late malignant disease. However, on reflection it 
is clear that an operation which will remove the 
tension and apprehension associated with the pain of 
incurable disease will do so only at the cost of a major 
change in personality. The loss of emotional response 
and insight is not limited to the patient’s pain and 
the disease causing it, but is reflected through the 
whole range of emotional and intellectual activity. 
The pain remains, but the personality is so altered 
that the sensation ceases to carry any unpleasant 
significance. While the patient is doubtless unaware 
of the change it can be extremely distressing to his 
family who suffer a double deprivation—the loss of 
the known and loved personality being followed after 
an interval by death in the usual sense of the word. 
This form of therapy must clearly be avoided when- 
ever possible and instituted only as a last resort after 
full explanation of its implications to the family. In 
patients whose misery stems from a number of causes 
—severe pain, an ulcerating and enlarging growth, 
the realization of the inevitability of continued 
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detericration—and whose morale is all but broken, 
the procedure can bring relief to all concerned. 


ANTEROLATERAL CHORDOTOMY 


Anterolateral chordotomy designed to section 
the spinothalamic pain pathway has been performed 
in 78 patients. One of these had had a previous 
posterior rhizotomy without lasting benefit, and in 
2 cases a second chordotomy was performed after 
intervals of 11 months and almost 4 years. The ages 
of the patients in this group varied from 6 to 75 years; 
5 patients were under the age of 30 years and 13 


Table I].—RELIEF FROM PAIN FOLLOWING CHORDOTOMY 
IN 72 


Complete and permanent relief 45 
Incomplete relief :— 
Recurrence or development of pain outside area of 
analgesia after initial complete relie 
Partial relief 6 
22 
No relief 5 
Total 72 


over 60 years, 40 being in the fifth or sixth decades 
of life. In 15 cases the section was affected in the 
upper cervical cord, bilaterally in 1 case, the usual 
indication for this high level of section being pain 
in an upper limb; in 63 cases the cord section was 
carried out in the upper dorsal region at about the 
level of the fifth dorsal segment, the section being 
bilateral in all except 1 case. In 10 patients the 
chordotomy was performed for pain due to causes 
other than a neoplasm, e.g., a painful phantom limb 
or pain secondary to a spinal injury; in 68 patients 
it resulted from inoperable malignant disease— 
carcinoma of the cervix and rectum and sarcomata 
of various types accounting for two-thirds of the cases. 
Of the 78 patients, 6 died within 4 weeks of operation, 
2 within 1 week. This matter will be referred to in 
the general discussion to follow, since these opera- 
tions might have been avoided by a more careful 
process of selection. 

The value of anterolateral chordotomy in relieving 
pain in the 72 patients surviving operation by more 
than 4 weeks is summarized in Table IJ. In the 
45 patients completely relieved of pain there was no 
recurrence until the patient died or was last heard 
from, the period ranging from 4 weeks to 7 years. 
The period of known relief was less than 6 weeks in 
13 patients; 7 to 12 weeks in II patients; 13 to 26 
weeks in 6 patients; and over 26 weeks in 15 patients. 
In 16 of the 72 patients initial complete relief was 
followed by recurrence of pain to a greater or lesser 
extent; in 13 of these pain recurred in part of its 
previous area of distribution and in the remaining 
3 it appeared in new territories outside the analgesic 
area. As regards the former group it is noteworthy 
first that in half of them the pain which re-appeared 
after chordotomy was considered by those caring 
for the patient to be of reduced severity and remained 
so until death; and, secondly, that in certainly 10 
of the 13 patients a fading of post-operative analgesia 
to hypo-algesia, especially in the sacral dermatomes 
on one or both sides, occurred in association with the 
return of pain. As regards the 3 patients who 
developed pain outside the area of analgesia, their 
original pain was relieved and the extension to new 
territories was due to spread of the disease. A patient 
with a painful phantom upper limb was relieved of 
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the pain for 3 months, then developed cervical and 
thoracic pain, with evidence of sarcomatous meta- 
stases. Another with crural pain secondary to in- 
volvement of the sacral plexus by spread of a carcinoma 
of the cervix was relieved for 4 months and then 
developed anterior and posterior abdominal pain 
above the level of the analgesia (D.10). The third 
patient with a lower dorsal paravertebral growth of 
possible pancreatic origin was relieved of abdominal 
pain but developed pain above the analgesic level 
(D.7) in the chest and shoulders from involvement 
of the diaphragmatic nerve-supply. 

In 6 of the 72 patients operation relieved part of 
the pain only. In 1 patient with a sarcoma of the 
pelvic wall a satisfactory analgesia was achieved with 
cure of lumbar and crural pain, but a rectal ache 
persisted; in the remaining 5 patients pain recurred 
in areas in which sensibility re-appeared, but perma- 
nent relief was obtained in the greater part of its 
previous distribution; in 2 of them pain and par- 
zsthesie developed in the sacral dermatomes; in 
another 2 pain persisted in a limb in which operation 
had produced hypo-algesia only, and in the remaining 
1 case a fall in the sensory level caused a recurrence of 
abdominal pain although crural pain was relieved. 
These patients were, for the most part, benefited by 
operation—in 3 during known periods of 16, 30, and 
100 weeks. 

In Table III the results of anterolateral chor- 
dotomy in a group of 58 patients relieved of pain 
completely either permanently or with subsequent 


Table IIT.—ANALYSIS OF RESULTS OF CHORDOTOMY IN 
58 PATIENTS AT THE STATED POST-OPERATIVE PERIODS 


POSITION AT FOLLOWING 
PERIODS POST-OPERATIVELY 
6 months I yr. 2 yr. 
Alive With relief 19 12 7 
Without relief 6 3 2 
With relief until 18 24 28 
death 
Dead 
Without relief at 6 10 12 
death 
With relief for at 9 9 9 
Presumed least part of 
dead time 
Total 58 58 58 


recurrence are analysed after post-operative periods 
of 6, 12, and 24 months; the 3 most recently treated 
patients in the total group of 61 such patients are 
excluded. It will be seen that of the patients alive at 
each of the stated intervals after operation almost 
three-quarters were completely relieved of pain. 
Of the patients who were dead, more than half had 
died within 6 months of operation, and the propor- 
tion completely relieved at death was but slightly 
lower than in the group of surviving patients. The 
third group of patients presumed dead were not 
followed up until death, which was thought to have 
occurred within a few months; each of these 9 
patients was known to have been relieved at the time 
of discharge from hospital. 

The value of chordotomy can also be shown by 
calculating the total number of completed months in 
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the first 2 years after operation and the number of 
months of complete relief obtained. Adequate 
information for such a calculation was available in 
52 of the patients; the remainder of the 72 patients 
surviving operation are excluded from the calcula- 
tion because the operation was too recent to permit 
inclusion (2 cases) or because the follow-up was not 
completed (7 cases), or because complete relief of 
pain did not persist for a full month post-operatively 
(11 cases). The total number of complete months 
survived in the first two years after operation in these 
54 patients was 510 out of a possible maximum of 
1248 months (i.e., 41-5 per cent). In these patients 
there was complete relief in 361 of the months 
survived—that is 70 per cent. 

In 5 of the 72 patients surviving chordotomy 
pain was entirely unrelieved. In 2 of these it is 
thought to have been psychogenic and chordotomy 
should not have been performed; in the remaining 
3 patients there was no relief either because the 
incisions in the cord produced no adequate sensory 
loss or because the level chosen for the cord section 
was too low. 

To summarize, of the 72 patients surviving 
chordotomy for more than 4 weeks, 45 (62°5 per 
cent) were completely relieved; 22 (30°5 per cent) 
were incompletely relieved in that pain either 
recurred, developed in new territories, or was 
reduced but not abolished; and § patients (7 per 
cent) were completely unrelieved. 

Complications of Chordotomy.—Following 
section of pain pathways within the spinal cord 
undesired sequele are frequent, and include dis- 
turbances of sphincter control, a motor defect, and 
pressure sores. Such sequela may occur in spite of 
the most careful operative technique, a fact which 
indicates that the spinothalamic tract is neither so 
circumscribed nor so separated from neighbouring 
tracts as to render possible its complete section with 
preservation of all neighbouring fibres of different 
function. 

1. Sphincter Disturbance.—As regards the 
anal sphincter this may be noted to be hypotonic, 
and in the deteriorating cachectic patient rectal 
incontinence may occur, especially when stools are 
loose. As is true of spinal cord injuries in general, 
rectal incontinence is, however, rarely a serious 
problem. In the case of the vesical sphincters the 
position is entirely different. In the 13 patients 
surviving cervical chordotomy disturbance of micturi- 
tion was always quite transient; this is doubtless to 
be associated with the fact that in all except 1 of the 
patients the cord section was unilateral. Of the 59 
patients surviving dorsal chordotomy (bilateral in 58) 
2 had had pre-operative suprapubic cystostomies 
because of a spinal cord injury and must therefore 
be excluded from consideration of vesical disturbance 
after chordotomy. In the remaining 57 patients 
post-operative retention of urine occurred regularly 
and commonly persisted for 2 to 3 weeks. In 38 of 
this group of patients voluntary micturition was 
restored; however, precipitancy of micturition and 
occasional incontinence (3 cases) were not infrequent, 
and with progression of the malignant lesion and 
deterioration in the patient’s general condition late 
incontinence is known to have developed in § cases. 
In II cases complete voluntary control was not 
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regained; here injections of carbachol produced a 
good response and voluntary micturition with a 
considerable amount of residual urine was pi esent; 
in addition stress incontinence might occur. In 8 
cases loss of voluntary control was complete, with 
persistent retention in 6 and incontinence in 2. These 
disturbances persisted for from 3 to 12 weeks, until 
the patient’s death or last reporting. In 2 of the group 
of 8 patients an abdominal mass prevented the biadder 
from filling and in the remaining 6 there was severe 
cachexia. Thus if the unilateral cervical cases (12) 
and those with cystostomies (2) are excluded from 
the 72 surviving patients, all of the remaining 58 
patients showed disturbance of vesical control. In 
two-thirds (39 cases) this was transitory, although 
it might re-appear as cachexia developed. In one- 
third of the group (19 cases) the disturbance was 
persistent until the patient died or was lost to 
follow-up—a period of 3 to 12 weeks from the time 
of operation; in rather more than half of the 19 cases 
(11 cases) voluntary micturition was present, but 
chronic retention necessitated carbachol injections and 
catheterization at intervals; in the remainder (8 cases) 
the loss of control was complete. Advancing age, 
increasing weakness, and progressive infiltration of 
the bladder itself or its nerve-supply all contributed 
to the disturbance of vesical control, yet it remains 
clear that section of the anterolateral columns of the 
cord interferes with the innervation of the urinary 
bladder. While the effects of this may be transient 
they are not always so, and if they do pass off they 
may recur. The risk of urinary infection and its 
unfavourable systemic effect upon a debilitated 
patient make even temporary urinary retention 
highly undesirable. 

2. Loss of Voluntary Power.—Section of the 
anterolateral column also carries a risk of impairment 
of voluntary power from injury to descending motor 
pathways. In Io (14 per cent) of the 72 surviving 
cases this complication occurred. In 3 cases there was 
a paralysis or severe paresis of a lower limb, and in 
each of these some degree of reduction of power 
persisted; in 7 cases the weakness took the form of a 
mild paresis which cleared completely in 4 but was 
persistent in 3. Theoretically the corticospinal 
fibres lying posterior to the attachment of the dentate 
ligament should escape injury from a correctly placed 
incision in the anterolateral column of the spinal 
cord. However, in the presence of an ill-defined 
dentate ligament, or where bleeding occurs from 
the incision, the upper motor neurones can be 
damaged. 

3. Pressure Sores.—The third important com- 
plication of chordotomy is the development of pres- 
sure sores. These occurred commonly in a minor 
form, but in 8 (13 per cent) of the 58 surviving 
patients in whom a bilateral dorsal chordotomy had 
been performed large pressure sores developed in 
the trochanteric or sacral regions and contributed to 
the rapid deterioration of the patient’s general condi- 
tion. This complication is due to the combination of 
analgesia of the pressure areas, malnutrition and 
general asthenia from the prolonged pain, the 
inevitable use of narcotics, and frequently the presence 
of malignant disease. Only by attention to nutrition 
and the most meticulous nursing care can their 
incidence be reduced, and it must be remembered 
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that the risk of such a complication will continue 
after the patient leaves hospital. 

4. Post-operative Pain.—After chordotomy 
pain at the site of operation, which in the case of 
upper dorsal chordotomies radiates as a girdle to the 
upper anterior chest, is a frequent and sometimes 
troublesome symptom and has been commented upon 
bynumerous authors. In cervical chordotomies section 
of the upper cervical posterior roots renders the area 
of the wound analgesic and greatly diminishes dis- 
comfort. A similar rhizotomy in the case of the dorsal 
operation does not affect sensibility in the area of the 
wound; neither does it reduce the girdle pain, which 
is thus shown not to be the result of injury to roots at 
the time of operation. The exact cause of the symptom 
is not clear, though it seems possible that pain at 
the site of the operative incision is experienced more 
vividly on a background of complete analgesia in 
areas distal to wound level than is the case when 
sensibility in these areas is undiminished as it is after 
most laminectomies. As Kahn (1955) has empha- 
sized, a careful operative téchnique will reduce post- 
operative wound pain. In the present series it has 
rarely persisted for more than a few weeks. 

Thus while the operation of anterolateral 
chordotomy relieved pain either totally or partially 
in a high proportion (90 per cent) of the 72 patients 
surviving operation, it did so at the cost of persistent 
disturbance of vesical control—of greater or less 
severity—in 26 per cent, a persisting motor defect 
in 8 per cent, and pressure sores in II per cent. 


DISCUSSION 


The requisites of an ideal surgical procedure for 
the relief of intractable pain can be clearly laid down. 
The operation should provide complete and lasting 
relief and produce neither a functional defect nor 
any undesirable sequela; further it should be com- 
mensurate with the patient’s strength and occasion 
no added suffering in itself. Clearly all the available 
procedures fall short of this ideal, and indeed were 
this not so the problem of intractable pain would have 
been entirely solved by surgery. None of the surgical 
techniques described ensures certain and permanent 
relief from pain. Thus if the results in the 94 patients 
who survived the different types of operation which 
have been described above are considered together, 
in 58 (62 per cent) complete relief was obtained, in 
22 (23 per cent) relief with recurrence, and in 14 
- : per cent) pain was relieved only in part or not at 
all. 

A functional defect is inevitable after every 
operation directed at the pain pathways. In cases 
of rhizotomy the sparing of roots carrying proprio- 
ceptive afferents from the limbs will ensure against 
a motor defect, while the loss of cutaneous sensibility 
carries but a small risk of injury to the skin and the 
development of trophic sores. In contrast, the 
analgesia of the pressure areas produced by chordo- 
tomy brings a considerable threat of cutaneous 
ulceration. Serious pressure sores occurred in 13 per 
cent of patients surviving a bilateral dorsal chordo- 
tomy. Chordotomy also carries the risk of a motor 
defect—a disturbance which occurred in 14 per cent 
of the 72 cases surviving operation, there being a 
persistent defect in 8 per cent. Bilateral chordotomy 
is commonly followed by disturbance of vesical 
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control ; this was transient in 68 per cent but persisted 
in greater or less degree in 32 per cent. In cases 
treated by leucotomy there was a marked change 
in personality in each of the surviving patients. 

Operative Mortality.—The inability of the 
patient to tolerate the operative procedure is in part 
indicated by the operative mortality. One-.of the 19 
patients submitted to sensory rhizotomy (unilateral 
spinal posterior root section) died before the termina- 
tion of the operation; this cachectic man had suffered 
severe pain for 16 months, and autopsy revealed a 
suprarenal metastasis. One of the § patients treated 
by leucotomy died on the twelfth post-operative 
day; this patient was cachectic, and remained drowsy 
after operation, succumbing to bronchopneumonia. 
Six of those submitted to anterolateral chordotomy 
died within 24 days of the operation. Two of these 
patients developed increasing pulmonary cedema 
secondary to intrathoracic metastases ; of 2 others with 
phlebothrombosis secondary to carcinomata of the 
cervix, I died from pulmonary emboli and the other 
with auricular fibrillation and multiple metastases; 
another patient developed bronchopneumonia and 
in the sixth the cause of death was not determined. 
The operative mortality for the whole series is 
therefore 8 per cent. In none of these cases did death 
appear to be attributable to some error of technique, 
and it is probable that in every case the disease had 
reached a stage when surgical treatment of pain 
should have been avoided. This is particularly so 
in the case of chordotomy, where urinary retention is 
so common and where in cachectic patients the risk 
of urinary infection and pressure sores with resulting 
depletion of the patient’s small remaining reserves is 
high. The view has been expressed (Stookey, 1943) 
that operative mortality-rates are meaningless in 
connexion with intractable pain. However, anything 
which adds in any way to the suffering of the patient 
dying of malignant disease is to be regretted and a 
useless operation constitutes added suffering. 

Finally it is clear that all forms of surgery 
occasion mental and physical suffering in some 
degree. When an operation is curative such suffering 
will be accepted; when it is palliative and when life 
expectancy is to be measured in weeks rather than 
years the possible benefits of surgery must be 
carefully weighed in each case against the added 
suffering which it may entail. 

Indications for Operation.—Surgery is indi- 
cated in the management of pain where the cause is 
not amenable to treatment, when this pain is of such 
severity and when life expectancy is of such duration 
as to justify it. The severity of a patient’s pain is 
assessed by the extent of its interference with his 
activities and sleep, as well as its failure to respond 
to analgesics other than those producing addiction. 
Estimation of the likely survival period will be based 
upon the nature of the causative disease and the 
history of its evolution as well as upon the patient’s 
age and general nutrition. Surgery should be 
reserved for cases in which pain is severe and un- 
responsive to simpler measures. It should be withheld 
when life expectancy is so short that the suffering 
occasioned by the operation would persist through 
the period of survival. This suffering due to operation 
will to some extent depend upon the type of surgery, 
since the discomforts of a trigeminal rhizotomy are 
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considerably less than those of an anterolateral 
chordotomy. The minimum life expectancy justify- 
ing operation has been taken to be 12 weeks, although 
where pain has been intensely severe a shorter 
expectancy has been accepted; in the 88 patients of 
the present series for whom the information is 
available two-thirds survived for 3 months or more 
and one-third died in under 3 months. When 
deterioration is likely to be rapid it is clearly the 
proper course to resort to the stronger analgesic 
drugs and to increase the dose of these as indicated. 
If metastases are widespread and there is pain 
arising in relation to one of these, operative treatment 
is probably better avoided in most cases since pain 
is likely to re-appear within a short period in a new 
territory. 

Contra-indications to Operation.—While the 
indications for surgery are to some extent relative, 
there are absolute contra-indications. In the first 
place the suffering of a patient with late malignant 
disease may have other causes besides pain. An 
enlarging tumour, the discharges from an infected 
ulcer, and fistule involving the pelvic viscera may 
all occasion great distress. So also may the steady 
deterioration in weight and strength associated with 
cachexia. Pain may be a minor feature in such cases 
and interruption of the pain pathways can do nothing 
to remove the other causes of suffering and may well 
add to the patient’s difficulties. 

It is of considerable importance that the patient 
understand that a rhizotomy or chordotomy will 
relieve the pain alone and will not affect other aspects 
of his condition—otherwise he may undergo a 
valueless operation in his efforts to obtain cure of his 
disease. Indeed, even when pain is relieved by such 
an operation the patient may become more aware of 
aspects of his disease which previously troubled him 
little. Drug addiction is a contra-indication to 
surgery in cases of intractable pain. When the 
patient with malignant disease has developed addic- 
tion it would seem kinder to avoid the distress 
occasioned by curing the addiction and therefore 
to continue treatment with appropriate analgesic 
drugs. When the pain is occasioned by some non- 
malignant condition and the expectation of life 
consequently considerably greater, drug addiction 
would not constitute a contra-indication to operative 
treatment. However, efforts to treat the addiction 
should be made before operation; in this way un- 
necessary operations for pain which has no organic 
basis and which therefore cannot be benefited by 
surgery will be avoided. 

A further and frequently related contra-indication 
to interruption of the pain pathways is psychogenic 
pain. Its diagnosis may be difficult, though the 
absence of an organic lesion to explain the severity 
of the suffering is one indication. Theoretical con- 
siderations and practical experience (reported in the 
literature) make it abundantly clear that even repeated 
assaults on the pain pathways leave such patients not 
only unrelieved, but in a worse state than before. In 
a very occasional case of this sort prefrontal leucotomy 
may be justified. 

When surgical treatment for the relief of in- 
tractable pain is indicated in a particular case the 
appropriate operation must be carefully selected and 
the technique of its performance should be such as to 
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minimize additional suffering due to the proc jure, 
As to selection of the appropriate operation : 


uni- 
lateral malignant disease of the mouth or aasal 
sinuses, trigeminal sensory root section throug: the 


temporal approach or destruction of its ganz 
by alcohol injection may be adequate. However, 
when the position of the neoplasm or its extensions is 
such that the territories supplied by the ninth 
cranial nerve or the cervical plexus are likely to be 
early involved, a posterior fossa approach combined 
with an upper cervical laminectomy is indicated. 
Section to the roots of the fifth and ninth cranial 
nerves and the upper three cervical posterior ones 
can thus be effected, and where the patient’s condi- 
tion justifies this more extensive operation the 
likelihood of lasting relief is considerably increased. 
Pain in the trunk may be cured with the smallest 
risk of unwanted sequele by a well-planned posterior 
rhizotomy. When involvement of the limbs is 
present, as is frequently the case in the common 
pelvic malignant tumours, chordotomy—in spite of 
the risks of neurological defects and the greater 
difficulty in obtaining a lasting analgesia—must be 
performed, since posterior rhizotomy would produce a 
useless limb. Finally, prefrontal leucotomy should 
be reserved for the occasional patient in whom 
the indications already discussed are present. 

Operative Technique.—As to the technique 
employed, the object should be to minimize further 
suffering. General anesthesia should be employed 
since it seems unjustifiable to submit a patient worn 
out by severe pain to a prolonged operation under 
local analgesia and furthermore to ask for his co- 
operation in sensory tests. While local anesthesia 
was sometimes utilized in this series it has been 
abandoned in the belief that such operations are 
an ordeal for the patient and in the realization that 
sensory data obtained may be misleading, since an 
analgesia at the time of operation may fade to a 
hypo-analgesia after a longer or shorter interval. It is 
clearly also desirable to ensure that the patient be 
spared the ordeal of repeated operations and it is for 
this reason that such operations as trigeminal 
tractotomy, which are less certain in their results, 
have not been employed in the present series. A 
careful operative technique will reduce pain due to 
the procedure. In the case of chordotomy in the 
cervical region posterior rhizotomy will minimize 
pain in the wound by producing regional analgesia; 
in dorsal chordotomy pain in the operation site can 
be reduced by limiting the extent of the laminectomy 
to a couple of neural arches. Good post-operative 
nursing will further aid in minimizing suffering. 

From the consideration of these cases it is believed 
that surgery is of value in the treatment of intractable 
pain. In selected patients when the most appropriate 
operation is well chosen, carefully timed, and 
efficiently performed, a very worthwhile relief may 
be achieved. Since in many of these patients the 
expectation of life is at best but a few months, every 
care must be taken to reduce suffering) due to the 
operation—the balance between success and failure 
in individual cases being frequently a fine one. 


SUMMARY 


1. The results of surgery in 100 patients suffering 
from intractable pain are analysed. 
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CHRONIC LOCALIZED CONSTRICTIVE 


2. The advantages and disadvantages of the 
operations performed in the series—sensory rhizo- 
tomy, amterolateral chordotomy, and prefrontal 
leucotomy—are described. 

3. The indications for and contra-indications to 
surgery in cases of intractable pain are discussed. 


In the care of the patients in whom the observa- 
tions in this paper are based I am indebted to the 
Nursing Staff of the Hospital and to my house 
surgeons and chief assistants during the period under 
consideration. In the analysis of the results of the 
operations the advice of Mr. M. P. Curwen, the 
Hospital Statistician, has been valuable. 
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CHRONIC LOCALIZED CONSTRICTIVE PERICARDITIS 
By C. S. DARKE anp J. T. CHESTERMAN 


FROM THE MEDICAL AND SURGICAL THORACIC UNITS, CITY GENERAL HOSPITAL, SHEFFIELD 


INFECTION of the pericardium is probably followed in 
the majority of cases by resolution, but it may lead 
to:— 

1. Complete or partial obliteration of the peri- 
cardial sac. 

2. Thickening and contracture of all or part of 
the pericardium. 

3. Pericardial adhesions to the 
structures. 

The first group of partial or complete obliteration 
of the pericardial sac appears to be without clinical 
significance. 

The third group is usually associated with 
valvular disease of rheumatic origin. It has been 
suggested that mediastinal adhesions increase the 
mechanical disability of the myocardium, as at death 
such hearts are found to weigh 22 per cent more than 
those of patients dying of valvular disease only (Laws 
and Levine, 1933). Unfortunately, the surgical 
treatment of such adhesions by freeing the im- 
pediment to the heart’s action in systole has not 
given encouraging results. 

The second group, however, is of great importance. 
The generalized form giving rise to constrictive 
pericarditis is well known, and is commonly tuber- 
culous in origin: occasionally it is of traumatic 
(McKusick, 1952) or septic aetiology, but it is stated 
never to be a sequel of rheumatic disease (White, 
1935). The diagnostic and therapeutic problems of 
constrictive pericarditis are well dealt with in papers 
by Blalock and Levy (1937), Blalock and Burwell 
(1941), Holmes Sellors (1946), Andrews, Pickering, 
and Holmes Sellors (1948), Holman (1951), and 
Evans and Jackson (1952). Localized thickening and 


surrounding 


contracture of the pericardium, with its resultant 
progressive and severe disability, has received but 
little recognition, and the object of this paper is to 
discuss chronic localized constrictive pericarditis in 
the light of four such cases. 


CASE REPORTS 


Case 1.—R. J., male, aged 16 years, schoolboy, 
Hospital No. §5/48228. Admitted to hospital under one 
of us (C. S. D.) on April 20, 1955, with a history of being 
well until May, 1954, when he entered another institution 
with a left-sided pleural effusion. When this effusion 
cleared he was better for a few months, but steadily 
became more dyspneeic for the six months prior to 
admission. 

The main clinical features on admission were :— 

a. Gross hepatomegaly due to obstruction of the 
inferior vena cava. 

b. Slight evidence of obstruction of the superior vena 
cava—venous pressure in the (right) arm of 8-5 cm. of 
saline. 

c. No evidence of valvular disease of the heart. B.P. 
130/80. 

d. X-ray film of the chest showed enlarged heart 
(Fig. 702), and screening revealed lack of movement along 
the right atrial border. This was confirmed by kymography 
(Fig. 703). Cardio-angiography showed a definite filling 
defect on the right border of the right atrium, otherwise 
the appearances were normal (Fig. 704). Examination of 
the films taken a year before showed evidence of peri- 
cardial effusion. 

The diagnosis was considered to be a localized 
intrapericardial lesion, probably tuberculous, but possibly 
neoplastic in origin. 

OPERATION (May 12) (J. T. C.).—Exposure was ob- 
tained by a midline, vertical, sternal split incision. Good 
ventricular contraction was present and the pericardium 
was only slightly thickened and adherent over the right 
ventricle, and it was normal and free over the left ventricle. 
A tuberculous abscess was found between the pericardium 
and the right atrium, and a further bilocular abscess 
inferior and to the left of this, mainly within the wall of 
the right ventricle. There was also thickening and con- 
striction of the pericardium adjacent to the superior vena 
cava. The abscesses were unroofed, the wall in places 
being almost 1 cm. thick, and the adherent pericardium 
by the superior vena cava was excised. In spite of a 
perforation of the right ventricle recovery was uneventful, 
save for a drug dermatitis five weeks later. 
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Now (January, 1958) he is symptomless, and the liver 
is of normal size. 

The essential features in this case were localized tuber- 
culous abscesses proved by histology, causing a filling defect 


FiG. 702.—Case 1. Note the enlarged heart. 


in the right atrium, and infiltration of the muscle of the 
right ventricle with marked obstruction of the inferior vena 
cava. 


Case 2.—L. T., male, aged 9 years, schoolboy, Hos- 
pital No. §5/57291. Admitted to hospital Nov. 18, 1955 
under Dr. J. W. Brown, after being in a sanatorium for 
twenty months. The history was that he developed 
bilateral tuberculous pleural effusions in 1952. Tuber- 
culous pericarditis followed the subsidence of the pleural 
effusions in 1953, and in 1954 there occurred the spon- 
taneous discharge through the chest wall of an intra- 
pericardial abscess. 

The main clinical features on admission were :— 

a. Gross ascites and hepatomegaly (Fig. 705). 

6. Obstruction of the superior vena cava. On cardiac 
catheterization the mean right atrial pressures were 22-24 
mm. Hg, inspiration 28 mm. Hg, expiration 16 mm. Hg. 
The catheter could not be passed through the tricuspid 
valve. 

c. No evidence of valvular disease of the heart. B.P. 
100/70. 

d. Kymography Dec. 7: The heart in the frontal 
plane shows a slightly abnormal flat-topped wave on the 
left side of the heart, indicating some delay between the 
end of diastole and the commencement of systole, and 
there is also less difference between the speed of the two 
movements as compared with normal. On the right 
side the right atrium is represented by a straight line, 
which indicates an absence of pulsation, and the findings 
taken together are strongly suggestive of constrictive 
pericarditis. An oblique kymogram after a barium 
swallow was also done, but apart from showing a 
diminished amplitude of pulsation it does not give any 
further information. 
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The diagnosis was considered to be constrictive 
pericarditis, with the main involvement in the righ: atrial 
region. 

OPERATION (Jan. 2, 1956) (J. T. C.).—Exposur: was 


obtained by a midline, vertical, sternal split incision. The 
—eV7”™_—_— 


FIG. 703.—Case 1. Note the relative lack of pulsation of the lower 
right cardiac border. 


Fic. 704.—Case 1. Note the filling defect in the right atrial region. 


pericardium was exposed easily as both pleural cavities 
seemed normal as far as could be seen. The pericardium 
was normal except for a localized area running from the 
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region of the superior vena cava to the inferior vena cava 
and over the right atrium. 

This firm area was opened and 60 ml. of thick tuber- 
culous pus under pressure was aspirated. The outer and 
anterior walls of the cavity were excised and the superior 
and inferior vena cava freed. 

The essential feature at this operation was the drainage 
of a localized intrapericardial tuberculous abscess which 
was causing obstruction of the superior and inferior vena 
cava. 

Slight improvement only took place and by June the 
condition was as bad as before operation. 

Kymography report June 12: “Further examination 
after operation still shows a relative absence of movement 
along the right border of the heart, but there is in fact 
slightly more movement than prior to the operation. The 
wave form on the left border had altered slightly and was 
a little more flat-topped, but otherwise the appearances 
were unchanged.” 

SECOND OPERATION (Aug. 3) (J. T. C.).—Exposure was 
obtained as before. 

a. Two firm bands anterior to and kinking the 
superior vena cava were excised. 


Fic. 705.—Case 2. Note gross ascitis and scar outside right nipple 
through which an intrapericardial abscess discharged. 


b. A firm mass of adhesions anterior to the inferior 
vena cava which obstructed it by kinking was sectioned 
and scar tissue excised. 

c. A further mass of caseous matter from the region of 
the previous abscess was removed. 

d. A firm band holding the apex of the heart to the 
diaphragmatic aspect of the pericardium was sectioned. 

The essential features at this operation were the division 
of fibrous bands constricting the superior vena cava and the 
inferior vena cava and also holding the apex firmly. 

PROGREsS.—August, 1957: He has improved, can 
run about and play games, but he still has ascites and 
hepatomegaly, and is far from normal. However, cardiac 
catheterization (Aug. 15) showed no evidence of abnormal 
pressure gradients in the inferior vena cava, right atrium, 
right ventricle, and the pulmonary artery. 


Liver puncture biopsy, Aug. 16, showed no abnor- 
mality and guinea-pig inoculation of ascitic fluid was 
negative for tuberculosis (Aug. 16). 


Case 3.—A. B., female, aged 6 years (date of birth, 
Jan. 1, 1946), schoolgirl, Hospital No. §2/10007. 
Admitted to hospital on Sept. 20, 1952, under Dr. R. R. 


FIG. 706.—Case 3. Note the large tuberculous pericardial effusion. 


Gordon, with a week’s history of headache, fever, and 
rapidly increasing dyspnoea. The essential finding was a 
large pericardial effusion. Two days later this was 
aspirated by the substernal approach and go ml. of straw- 
coloured fluid, slightly blood-tinged, was removed. 
Culture and guinea-pig inoculation proved its tuberculous 
nature. On Sept. 26 aspiration was repeated and 50 ml. 
of straw-coloured fluid was removed (Fig. 706). A month 
after admission hepatomegaly and ascites were noted, with 
slight oedema of the legs. She was given a course of 
streptomycin and P.A.S. for a month, and was eventually 
discharged on June 19, 1953, still with the signs of 
obstruction of the inferior vena cava. She was followed 
both as an in-patient and out-patient until May, 1957. 
She attended school and was able to get about fairly well 
in spite of partial obstruction of the inferior vena cava. 

May 17, 1957: I was asked to see her with a view to 
surgery, which until then had been delayed as she was not 
typical of generalized constrictive pericarditis. 

The essential findings then were :— 

a. Gidema lower limbs, gross hepatomegaly, ascites, 
but no evidence of obstruction of the superior vena cava. 

b. X-ray screeening and kymography of the enlarged 
heart showed moderate pulsation of the left and anterior 
borders of the heart, but practically no movement in the 
lower right atrial region (Figs. 707, 708). 

The diagnosis was considered to be a chronic localized 
pericardial lesion producing obstruction of the inferior 
vena cava. 

OPERATION (May 28) (J. T.C.).—Exposure was ob- 
tained by a midline, vertical, sternal split incision. The 
pericardium was normal over the left atrium and ventricles, 
and when opened was free over the ventricles except for 
two bands near the apex of the heart, which were divided. 
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The right atrium was freed with difficulty and the scar 
tissue excised in freeing the inferior vena cava was up to 
2 cm. thick. 

The essential feature in this operation was the freeing of 
the inferior vena cava which was buried in dense Scar tissue, 
and the latter on histological ex tion showed no evidence 
of tuberculosis. 


At the present time (January, 1958) her leg edema and 
ascites have disappeared and her liver is much smaller. 
Her exercise capacity has increased considerably. Cardiac 
catheterization (Aug. 29, 1957) showed no abnormal 


Fic. 707.—Case 3. Note the size of the breast five years after the 
nitial tuberculous pericarditis. 


pressure gradients in the superior vena cava, inferior 
vena cava, right atrium, right ventricle, and pulmonary 
artery. 

Her progress was retarded for several months by a 
recurrent right-sided pleural effusion which needed 
tapping on numerous occasions. Guinea-pig inoculation 
has never shown this to be tuberculous in origin. However, 
liver puncture biopsy does show that fibrosis is present. 


Case 4.—J. B., male, aged 25 years, fruit merchant, 
Hospital No. 57/74845. The patient was admitted to 
the Royal Hospital, Sheffield, under Professor C. H. 
Stuart-Harris from May 10 to June 12, 1956. 

History.—This patient received multiple shrapnel 
wounds whilst fighting in Korea in 1951. Numerous 
pieces of shrapnel are still embedded in his chest. Since 
1951 he has had spasmodic gripping pains in the chest, 
but no prolonged illness. During the last four years he 
has also had attacks of shivering about twice weekly, each 
one lasting a few hours. He has been investigated for 
malaria and no parasites were found in the blood. The 
week before his admission to hospital on May 10 he 
developed a gripping pain in his chest in front and in 
between the shoulder-blades. The pain was constant and 
not related to exertion or meals. He was dyspneeic but 
did not develop any cough, sputum, or swelling of the 
ankles. The patient had had no pains in the joints and had 
no past history of rheumatic fever. 

ON ADMISSION.—The main clinical 
were 


features 
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a. A friction rub over the whole of the pre. dium, 
with the later development of a pericardial usion. 
P. 104, B.P. 100/70. E.S.R. 50 mm./hr. 

b. Bilateral pleural effusions. 

c. Enlargement of the liver 5 cm. below th costal 
margin. 

The response to salicylates was rapid and the »atient 
was discharged with the presumptive diagnosis ©! acute 
benign non-specific pericarditis. 

A year later the patient was taken ill with fever, 
lassitude, cough, and sputum, and was admitied on 


Fic. 708.—Case 3. Note the lack of saves? in the lower right 
atrial region. 


June 5, 1957, ten days later, under Dr. E. G. Rhind. The 
essential features now were the gross enlargement of the 
liver and bronchitis. The latter rapidly cleared, but X-ray 
screening and kymography (Fig. 709) showed normal 
cardiac pulsation except in the region of the right atrium. 
Investigation for other disease was negative. 

The diagnosis was therefore considered to be a chronic 
localized pericardial lesion producing obstruction of the 
inferior vena cava, with which Professor C. H. Stuart- 
Harris agreed. 

AT OPERATION (July 8, 1957) (J. T. C.).— Exposure was 
obtained by a midline, vertical, sternal split incision. No 
evidence of war injury was found. The pericardium was 
normal over the left ventricle, slightly thickened over the 
right ventricle, and only loosely adherent in the region of 
the superior vena cava. The lower and right borders of 
the heart showed a succession of small cavities, with 
fibrosis and scar tissue over 1 cm. thick, in the region of the 
inferior vena cava. The apex of the heart was also ad- 
herent to the diaphragmatic pericardium. The heart was 
completely freed, together with the inferior vena cava, 
and the blood pressure rose at once from 110/70 to 
130/100 in spite of perforating the right atrium. 

The essential feature of this operation was the freeing of 
the inferior vena cava from dense fibrous tissue, but the point 
in contradistinction to the previous cases, which were all of 
proved tuberculous origin, is the histological report on the 
excised scar tissue:— 

“Several fragments of thickened pericardium. Sec- 
tions show fibrovascular tissue with areas of round-celled 
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infiltration and perivascular cuffing. Not histologically 
suggestive of tuberculosis. No acid-fast bacilli seen. The 
picture suggests a rheumatic origin.” (Fig. 710). 

The hepatomegaly is subsiding and the general 
condition of the patient is improving (August, 1957). 
Cirrhosis of liver, however, is present, Jan. 11, 1958. 


—— 
| 


FiG. 709.—Case 4. Note the lack of pulsation in the right atrial 
ion. 
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accords with the usual findings in constrictive peri- 
carditis (Andrews and others, 1948). The fourth case, 
however, apparently followed an attack of acute 
benign non-specific pericarditis occurring a year 
previously, though the histological report and plates 
(Fig. 709), which have already been given, suggest 
either a rheumatic origin or a chronic non-specific 
inflammatory infiltration. 

Carmichael, Sprague, Wyman, and Bland (1951), 
in a long-term follow-up of 50 cases of acute benign 
non-specific pericarditis from Boston conclude that 
constriction does not occur, and they consider that 
the original diagnosis was wrong in the one case in 
their series, in which fixity and calcification did take 
place some four years after the initial attack of 
pericarditis. Krook (1954), however, in a study of 
24 cases of acute benign non-specific pericarditis 
from Malmé, has followed 2 patients through to the 
development of constrictive pericarditis. The histo- 
logy of the excised scar tissue did not suggest any 
definite cause in either of his 2 cases. Acute benign 
non-specific pericarditis has been considered a virus 
infection, a bacterial infection, and a hypersensitive 
response to unknown allergens akin to rheumatic 
fever. The fact that in Krook’s 2 cases no specific 
histological evidence of cause was found does not 
rule out tuberculosis, as in our third case microscopy 
was of no help in assessing the aetiology, though 
tubercle bacilli were twice obtained in the pericardial 
fluid five years earlier. Tuberculosis can be ruled 
out in our fourth case, as in an area of residual 
infection in one of the ‘abscesses’ there is round- 
celled infiltration and perivascular cuffing, and the 
scar tissue shows areas similar to rheumatic nodules 
(Fig. 710). It therefore appears that the fourth case 


Fic. 710.—Case 4. High- and low-power views of histology of excised scar tissue suggestive of rheumatic origin. 


Cardiac catheterization, Oct. 15, 1957, shows no abnormal 
pressure gradients between the inferior vena cava, right 
atrium, right ventricle, and pulmonary artery. 


DISCUSSION 
Aetiology.—The aetiology of the lesion in the 
first three of the four cases recorded here is un- 
doubtedly a tuberculous infection, and in this it 


in our series developed chronic localized con- 
strictive pericarditis after an infection resembling 
acute benign non-specific pericarditis, which has 
given a histological picture not unlike that of rheu- 
matism. Acute rheumatic infection is almost certainly 
a hypersensitive response, and if the allergens 
originating this response may themselves be produced 
by a variety of factors it is possible to conceive that 
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acute benign non-specific pericarditis and acute 
rheumatic pericarditis may be nothing more than 
variations of similar types of infection in different 
hosts. Further, if one can give rise to constriction 
(Krook, 1954) why should not the other behave 
similarly on rare occasions in spite of all that has 
been written to the contrary ? Rheumatic fever does 
produce scar tissue in the heart valves with stenosis 
and gross distortion, also it produces scar tissue on 
the external aspect of the pericardium leading to 
mediastinopericarditis, so that there is no obvious 
reason why similarly produced scar tissue in the 
pericardium should not lead to constriction and 
distortion. 

In conclusion, tuberculosis appears to be the 
common cause of chronic localized pericarditis, 
though virus infection, septic infection, trauma, and 
rheumatic disease can be the aetiological factor. It 
may well be that both the clinical features and the 
pathological sequelz of pericarditis in general need a 
careful re-appraisal. 

Pathology.—All 4 cases, involving five operations, 
showed localized fibrosis and dense scar tissue, and 
at three operations there were abscesses present. In 
2 there was thick tuberculous pus, and in the fourth 
case, slightly turbid fluid, which unfortunately was 
not examined. In the 2 tuberculous cases the 
abscesses extended deeply into the myocardium, and 
in the second case this probably caused the difficulty 
in the passage of the cardiac catheter from the right 
atrium to the ventricle. 

At each operation the lesions were localized, 
giving rise to an inflow obstruction of the blood to or 
in the heart by compression of a vena cava or cardiac 
chamber, and also in three of the five operations 
there were localized adhesions at the apex, impeding 
systolic contraction. 

Thus, the essential pathological features were a 
localized obstruction to diastolic filling of the heart to 
which was added, in some cases, a localized fixity of 
the apex, preventing adequate systolic contraction of 
the heart. 

Diagnosis.—The diagnosis is suggested by an 
obstruction to one vena cava, or to one vena cava 
more than the other, following the history of an 
attack of pericarditis. In all these cases the inferior 
vena cava was mainly affected and there was no 
evidence of valvular or mediastinal disease to account 
for the condition. Cardiac catheterization and 
cardio-angiography clinch the diagnosis. 

Cardio-angiography showed the localized lesion 
beautifully in one of our cases (Case 1, Fig. 704) and 
cardiac catheterization was suggestive (in retrospect) 
of it in Case 2. Chiche, Carlotti, and Agar (1957) 
have pointed out the value of cardiac catheterization 
in localizing the lesions in constrictive pericarditis. 

Treatment.—A mechanical obstruction due to 
fibrosis can only be relieved by surgery, and the 
optimum time for surgery is directly the condition is 
proved to be a scar-tissue obstruction. This is 
suggested by a lack of adequate response to medical 
treatment. Surgery should take place before even 
minor degrees of chronic invalidism have sapped 
morale, wasted time, and given rise to irreparable 
liver damage. A liver biopsy is worth taking if 
hepatomegaly and ascites have lasted over two years, 
as improvement may not take place after that period 
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owing to fibrosis of the liver (Evans and } + kson, 
1952). 

Kymography and other investigations, %s in 
generalized constrictive pericarditis, will sho the 
area of maximum pathology and indicate the direct 
approach to the lesion. In these cases a vertical, 
sternal split incision has given the most direct access, 
and this approach has the advantage of avoidaice of 
the pleural cavities when intrapericardial tuberculous 
abscesses may be encountered. 

All 4 cases were given adequate therapy for 
tuberculosis, the first three as they were ci proved 
tuberculous origin, and the fourth in case it was an 
atypical tuberculous lesion. 

Prognosis.—It is too early to give a long-term 
review of the results of surgery for chronic localized 
constrictive pericarditis, but there is no reason to 
suppose that they will be less satisfactory than those of 
the more generalized forms of constrictive peri- 
carditis. In other words, a good result may be 
anticipated with adequate surgery in patients without 
gross myocardial or liver damage, and equally im- 
portant to note is the converse—that inadequate 
surgery and delay in sending the patient for surgery 
gravely prejudices the chances of recovery. 


CONCLUSION 


The syndrome of chronic localized constrictive 
pericarditis is discussed in the light of 4 such cases. 
The essential features are a localized obstruction to 
the diastolic filling of the heart, to which was added, 
in 3 cases, a localized fixity of the apex, so impeding 
adequate myocardial contraction. 


Addendum.—A fifth case has been operated 
upon successfully since this paper was written. R. M.., 
male aged 30, miner, Hospital No. 58/92570, 63 years 
history, tuberculous pathology giving localized des- 
truction of the I.V.C., abscess in right ventricular 
wall, and apical adhesions. 
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INTUSSUSCEPTION in the adult, though relatively 
uncommon compared with the condition in child- 
hood, is a well-known cause of ‘acute abdomen’. 
Eliot and Corscaden (1911), in whose classic paper 
300 cases are cited; Christopher (1936); Donhausen 
and Kelly (1950), who collected 665 cases from 
British and American literature; and Brown and 
Michels (1952) have all given detailed accounts of 
the disease in the adult. 

A recent case presenting certain unusual clinical 
and pathological features seems, however, to be 
worthy of comment. 


CASE REPORT 


R. R., a 61-year-old dock labourer, for some months 
previous to the onset of his acute symptoms had noted 
loss of appetite and had felt off colour. He had no pain, 
however, and there was no change in his bowel habit. 

On Dec. 26, 1957, six days before admission to 
hospital, he carried out a household removal, and whilst 
lifting a wardrobe felt a sudden severe pain in his right 
iliac fossa. The pain eased off gradually and for the next 
few days, though still present, it did not trouble him 
unduly. He felt off his food, but he continued to do light 
work at the docks. The day before admission the pain in 
the right iliac fossa increased and then quite suddenly it 
travetied round and settled in the left side of the abdomen. 
There it persisted with variable intensity throughout the 
night, attacks lasting twenty minutes to three-quarters of 
an hour, till he was sent in to hospital on Jan. 1, 1958. 

During this period there had been no change in the 
bowel habit, the bowels having opened normally on the 
day before admission, and there had been no vomiting. 
The patient also thought that his urine had been blood- 
stained on a number of occasions during the previous two 
days. He had no other urinary symptoms. 

ON EXAMINATION in hospital, R. was seen to be a pale, 
ill-looking man. Pulse, 128/min.; temperature, 102° F.; 
blood-pressure, 130/90. The abdomen, which was not 
distended, was markedly tender on the left side over an 
ill-defined palpable mass extending from the left iliac 
crest up towards the left costal margin and backwards into 
the left loin. There was no generalized tenderness and 
bowel-sounds were normal. Rectal examination was 
negative. Microscopical examination of the urine showed 
numerous red cells; culture of the urine was later shown 
to reveal only a scanty growth of coagulase-negative 
staphylococci. Diagnosis was considered to lie between 
diverticulitis of the descending colon and infected hydro- 
nephrosis, perinephric abscess, or a renal tumour. 

The patient settled well after admission, the pain 
lessened, and the temperature fell to 98-8° F. The 
following day, however (Jan. 2), the pain increased and 
for the first time he vomited, though only a small amount. 
He vomited twice, again small amounts, the next day 
(Jan. 3) and the pain became severe. He continued to 
pass flatus per rectum. It was now possible to feel a hard 
well-defined lower pole to the mass originally noted, but 
the full extent of the mass was obscured by guarding. An 
intravenous pyelographic examination was carried out; 
this showed normal pyelograms, with both kidneys 
excreting. 

The increase of the patient’s symptoms, and some 
general deterioration in his condition, with the increased 


prominence of the palpable mass in the abdomen, indicated 
exploration, and this was performed on the evening of 
Jan. 3. 

AT OPERATION.—Anesthesia administered by Dr. 
I. MacIntyre was induced by 0-4 g. of half-strength 
thiopentane intravenously and maintained by cyclo- 
propane and oxygen in closed circuit from a Gillies 
machine, with 120 mg. of flaxedil as a relaxant. An 
oblique muscle-cutting incision was made in the left flank, 


Fic. 711.—Drawing illustrating the condition seen at opera- 
tion. The sheath or intussuscipiens has sloughed and the 
intussusceptum is visible with a nodular carcinoma at its apex. 


overlying the palpable mass. The tissues were noted to be 
cedematous and the exploring finger went easily through 
the peritoneum into what appeared to be a large abscess 
cavity. The cavity, however, contained large quantities 
of green mucinous material and gas instead of pus; and 
lying exposed in it was a large sausage-like object, about 
16 cm. long, covered with mucous membrane (Fig. 711). 
Further exploration showed that this protruded through 
a large defect in the descending colon, 5 cm. below the 
splenic flexure. This object lifted up easily, and a narrow 
band of the posterior wall of the colon was seen to lie 
posterior to it, extending down to the left iliac fossa, and 
there joining the lower part of the descending colon, 
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where the circumference of the bowel became continuous 
again. It was then recognized that the condition was an 
intussusception; the sheath or intussuscipiens had 
evidently sloughed for 16 cm. in the descending colon, 
and the oblong mass was the intussusceptum. The 
intussusceptum itself, though cedematous and congested, 
was viable and appeared to be clothed with colonic 
mucosa. At the apex was a nodular ulcerated area 
about 3 cm. in diameter, with the appearance of a 
carcinoma. 

After suction of the escaped mucus, and swabbing the 
area with dettol swabs, the general peritoneal cavity was 
easily entered by the separation of light adhesions, and 
the intussusception was traced round to the hepatic 
flexure, where the ileum was seen to enter the reefed-up 
colon. The small intestine was only moderately dis- 
tended. An attempt to reduce the intussusception was 
unsuccessful and it was felt that there was no alternative 
but to proceed to radical measures. From the lower part of 
the oblique incision a vertical left paramedian incision was 
extended upwards. The intussusception, comprising the 
terminal ileum, cecum, ascending, transverse, and most 
of the descending colon, was then resected in continuity. 
The distal part of the ileum and the proximal end of the 
distal colon, divided through healthy colonic wall 2 cm. 
below the gaping hole in the lower part of the descending 
colon, was then stitched together for 8 cm. to form a spur, 
and brought out in the left iliac fossa through the lower 
end of the oblique incision, with Paul’s tubes inserted 
into both ends, following the usual Paul Méikulicz 
technique (Maingot, 1948). At the end of the operation, 
which lasted 14 hr., during which 800 ml. of blood were 
given, the patient was in good condition, the blood- 
pressure being 1 40/80. 

PROGRESS.—-He made a satisfactory recovery. He had 
500 mg. terramycin intravenously twice a day for three 
days, followed by 500 mg. by mouth four times a day for 
eight days. The ileostomy acted well. An enterotribe was 
applied to the spur on Jan. 17. The skin had become 
somewhat excoriated around the bowel opening, and on 
Feb. 18 the ileocolostomy was closed extraperitoneally. 
A small quantity of feces continued to be discharged 
through a tiny opening in the wound, though the bowels 
moved normally. On May 15, this opening was explored. 
It was found that dense scar tissue had prevented a 
complete closure of the opening in the mucous membrane. 
The track between the skin and the intestine with the 
surrounding scar was excised, the opening in the bowel 
wall was closed, and the abdominal wall repaired. The 
—. healed soundly, and the patient went home on 

une 2. 

THE SPECIMEN.—The microscopical report on a 
section of the specimen was given by Professor E. C. 
Mekie, Conservator of the Royal College of Surgeons 
Museum, as follows (Feb. 3): Section from the apex of 
the intussusceptum shows a papilliferous adenocarcinoma 
with considerable differentiation and in the section studied, 
very little infiltration. The picture is grossly distorted by 
marked oedema, presumably due to the mechanical 
obstructions of the blood-supply occasioned by the 
intussusception. 


DISCUSSION 


Two special features require discussion in this 
case: (1) the clinical features; and (2) the patho- 
logical findings. 

The Clinical Features.—The cardinal sym- 
ptoms of intussusception in both adults and children 
are: (I) periodic attacks of abdominal pain; (2) 
vomiting; (3) a palpable tumour in the abdomen; 
and (4) passage of blood per rectum. (Brown and 
Michels, 1952; Wangensteen, 1955.) 

Eliot and Corscaden (1911), however, state that 
the clinical picture in intussusception in the adult is 
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by no means constant; and other authoritie. have 
noted that the picture is less characteristic 1 the 
adult than in the child (Thomson, Miles, and \, ilkie, 
1931). Brown and Michels write, “The diagn: sis of 
intussusception in the adult is frequently difficult”, 
and according to Donhauser and Kelly (1950) the 
symptomatology in cases of intussusception in the 
adult is so indefinable that a definite diagnosis can be 
made only rarely. Cases which have simulated other 
lesions such as cholecystitis or peptic ulcer have been 
described (Christopher, 1936). Moreover, in contrast 
to other forms of bowel strangulation, intussusception, 
at least in the earlier phases, may occur without 
localized tenderness or muscle spasm owing to the 
fact that the strangulated segment, the intussuscep- 
tum, is ensheathed by the intussuscipiens, which 
thereby protects the parietal peritoneum from 
irritation (Nichols, 1941). 

Eliot and Corscaden state that those intussuscep- 
tions due to malignant tumours may present in one 
of three ways: (1) An acute onset in a previously 
healthy patient (uncommon); (2) A history of a 
primary growth in a distant part of the body (usually 
a sarcoma) precedes the intussusception; (3) A 
history of chronic obstructive symptoms, intus- 
susception being suggested by the presence of a 
palpable mass. This is the commonest type. 


There may be varying degrees of intussusception | 


—acute, subacute, and chronic—there may therefore 
be a history suggestive of recurrent attacks of bowel 
obstruction, symptoms being present for a period of 
days or years. In Brown and Michels’s (1952) 
15 cases the average duration of symptoms was eight 
months. 

The striking clinical feature of the present case is 
the onset of pain in the right iliac fossa, where the 
intussusception originated, followed by a clear 
history of the pain travelling round to the left side of 


the abdomen. This travelling of pain in intussuscep- | 


tion has been noted by Wangensteen (1955), and 
there can be little doubt that the pain in the present 
case was caused by the actual development of the 
intussusception. A muscular strain may start the 
onset of intussusception, as Eliot and Corscaden 
(1911) have described, and this had occurred in the 
present case also; but the significance of this feature 
was not appreciated at the time. 

When the mass developed in the left groin, 
intussusception was still not considered; the transient 
hematuria focused attention on the kidney as a 
possible cause of the swelling, the pyrexia being 
considered consistent with a renal condition. Absence 
of obstructive bowel symptoms till the day of opera- 
tion was also misleading, there being at no time the 
characteristic blood or mucus in the stools. Intus- 
susception not being suspected, Dance’s sign— 
emptiness of the right lower quadrant of the ab- 
domen (Ferrer, 1950)—was not sought after. When 
operation was eventually decided upon, the diagnosis 
rested tentatively between (1) diverticulitis with 
paracolic abscess, (2) carcinoma of the colon with 
paracolic abscess, and (3) perinephric abscess. 

Pathology.—The pathology of intussusception 
is well described by many authors. The great 
percentage of primary intussusceptions in the adult 
are of the ileo-ileal, ileocecal, and ileocolic types 
(Donhauser and Kelly, 1950), and the present case 
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falls into the category of ileocolic, or perhaps more 
correctly colocolic. 

In the majority of cases the intussusception is 
single, and descending in direction, though more 
complicated types have been described (Walton, 
1911). In the adult, intussusception is usually due to 
an organic cause. In Eliot and Corscaden’s (1911) 
series there were 60 instances of benign tumour and 
4o of malignant tumour. In Donhauser and Kelly’s 
series (1950) malignant tumours were the cause of 
the intussusception in 20 per cent of the whole 
series. 

The obstruction in intussusception is afforded by 
the active contraction of the sheath, especially at its 
neck. An actual block of the lumen does not exist. 
The continuity of the intestinal lumen between 
proximal and distal segments remains intact, and in 
chronic intussusceptions in which the bowel wall 
changes are not as marked, the intestinal current is 
preserved. The greatest alteration in the bowel in 
acute intussusception occurs in the intussusceptum 
(Wangensteen). The vessels in the mesentery 
becoming constricted, the intussusceptum and the 
reflected layer become cedematous and swollen, and 
if the constriction at the neck of the intussuscipiens is 
tight, the circulation in the intussusceptum may be 
entirely arrested and gangrene may ensue (Watson- 
Cheyne and Burghard, 1913). 

If untreated, the condition progresses; the 
gangrencus intussusceptum becomes a slough. The 
spontaneous evacuation of this gangrenous intus- 
susceptum, composed of varying lengths of small 
intestine, cecum, and colon, has been frequently 
described, particularly in older literature (Hutchinson, 
1874, quoted by Close, 1931; Gould and Pyle, 1897; 
Eliot and Corscaden, 1911; Nichols, 1941). In the 
days before routine abdominal surgery such cases 
were thus occasionally cured spontaneously, though 
some died later of obstruction due to stenosis of the 
bowel. 

The intussuscipiens, or sheath, on the contrary, 
rarely shows significant gross changes (Walton, 1911; 
Bockus, 1944; Wangensteen, 1955). It is not in- 
frequently congested, or it may exhibit deposits of 
fibrin or other evidence of local peritonitis. Wangen- 
steen observes that it may occasionally even perforate 
consequent upon pressure of the invaginated bowel 
upon it. In Eliot and Corscaden’s 300 cases it is 
recorded that in one the intussuscipiens was in a 
condition of incipient gangrene, and in a second 
(Case 223) at operation the intussuscipiens was found 
split; but we have been unable to find a reference to 
gross sloughing of the intussuscipiens similar to that 
in the present case. We consider that the cause of 
this necrosis of the ensheathing bowel was probably 
the pressure of the bulky intussusceptum producing 
an interference of the blood-supply of the colon wall; 
the colon, in contrast with the small intestine, being 
a comparatively avascular structure (Ross, 19§2). 
The intussusceptum, though congested, was quite 
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viable; the sloughing of the enclosing sheath evidently 
relieved pressure on it, though it was still tightly 
gripped proximally, and eventually would have 
become gangrenous. 

That this sloughing of the sheath for at least 
16 cm. should be unassociated with gross contamina- 
tion of the peritoneal cavity is a remarkable feature of 
the present case. The explanation would appear to 
be, first, that the colon had emptied itself after the 
process of intussusception began, as shown by the con- 
tinuation of normal bowel movements up to the 
day before admission. Secondly, the intussusceptum, 
continuing to swell after the sheath had burst, 
became so tightly gripped as it passed through the 
bowel at the upper end of the tear that no further 
fzecal matter passed through. The clinical history and 
operative findings suggest that complete obstruction 
was of only short duration. 

The operative treatment requires no special 
comment. We considered that there was no alter- 
native to the radical procedure adopted, which 
fortunately proved successful. 


SUMMARY 


A case of intussusception of the colon in a man 
aged 61 is described with: (1) Unusual clinical 
features; (2) Gross pathological changes. The 
sheath had sloughed for 16 cm., leaving the intus- 
susceptum free in the abdominal cavity, but with 
minimal soiling of the peritoneum. 

Resection of the affected intestine proved suc- 
cessful. 
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SOLITARY ENDOBRONCHIAL METASTASIS FROM CARCINOMA OF KII>NEY 
By HAROLD CAPLAN 


PATHOLOGIST, HIGHLANDS GENERAL HOSPITAL, LONDON, N.2I 


METASTASES from renal carcinomata notoriously occur 
in bizarre sites, but a solitary endobronchial deposit, 
mimicking a primary carcinoma of bronchus and 
occurring several years after the removal of the 
primary growth, does not appear to have been 
reported previously. 


CASE REPORT 


An engine driver, aged 50 years, was first seen in 1950 
with hematuria. A right nephrectomy was performed for 
clear-cell carcinoma of characteristic appearances (Figs. 
712, 713). He was well up to March, 1954, when he had 


mucosa of the left stem bronchus between the posterior 
and middle basal segmental bronchi but no tumour. 
Thereafter he remained symptom free until November, 
1957, when he had a further hemoptysis. He felt very 
well and described himself as “‘in the pink of condition”, 
This was perhaps truer than he realized, as he had 
polycythemia vera! On examination, he was very 


plethoric, with clubbing of his fingers and a palpable 
spleen. His chest was rather fixed and emphysematous, 
but there were no added sounds. Hb 22°6 g. per 100 ml. 
(1§2 per cent), R.B.C.s 8-0 million per c.mm., P.C.V. 
64 per cent, W.B.C.s 9000 per c.mm., platelets 720,000 
per c.mm., E.S.R. 2 mm. in 1 hr. (Wintrobe). 


Fic. 712.—Clear-cell carcinoma of kidney. Haematoxylin and 
eosin. (x 100. 


* 


> 


Fic. 714.—Metastatic clear-cell carcinoma in bronchus. 
Hematoxylin and eosin. (x 100.) 


a hemoptysis. Bronchoscopy showed a polypoid mass in 
the left main bronchus, biopsy from which caused very 
furious bleeding (estimated at 1 pint). Section showed 
only fragments of connective tissue and hyaline cartilage. 
Repeat bronchoscopy showed only some thickening of the 


Fic. 713.—Clear-cell carcinoma of kidney. Haematoxylin and 
eosin. ( x 440.) 


Fic. 715.—Metastatic clear-cell carcinoma in bronchus. 
Hematoxylin and eosin. ( Xx 440.) 


Bronchoscopy (Dec. 3, 1957, Mr. T. W. Stephens) 
showed a firm whitish mass resembling slough loosely 
attached to the medial wall of the lower stem bronchus. 
This was removed to expose an area on the bronchus 
which looked like granulation tissue. A biopsy was taken, 
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but showed only necrotic tissue. He was bronchoscoped 
agaiti on March 11, 1958, by Mr. Stephens and the same 
appearance of a small granulomatous mass with slough 
was seen. The slough was removed with biopsy forceps 
and a specimen obtained from the depth of the apparent 
tumour. 

Biopsy Specimen.—Section shows a clear-cell car- 
cinoma frankly invading bronchus (Figs. 714, 715). The 
cells are large, with abundant, pale, foamy cytoplasm and 
arranged in solid sheets with thin supporting stroma 
including thin-walled blood-vessels. The slides were 
shown to several experienced morbid anatomists (Drs. 
A. B. Bratton, W. Pagel, S. Robinson, and P. M. Peters), 
all of whom, quite independently and without knowledge 
of the history, said that the tumour is indistinguishable 
from a typical clear-cell carcinoma of the kidney. 

The patient remains feeling well and free from 
symptoms. Radiographs of chest, tomograms, and a left 
bronchogram are essentially normal and there is no 
evidence of a second primary carcinoma in the remaining 
kidney. 


DISCUSSION 


There can be no doubt that the biopsy specimen 
is a metastasis from a renal carcinoma. One 
occasionally sees in primary bronchial tumours small 
foci of large clear cells. These, however, contain 
glycogen (Pagel, 1958, personal communication) and 
invariably merge with areas of unequivocal squamous 
growth. There are no such areas in this case and the 
periodic acid-Schiff stain is negative for glycogen. 
Sometimes metastatic deposits in hilar lymph-glands 
may ulcerate through the bronchus, but these are 
associated with deposits in the pulmonary parenchyma 
(Willis, 1953), of which there is absolutely no evidence 
in this case despite very thorough clinical and 
radiological investigation. 

Renal carcinomata are very fickle and unpredict- 
able in their behaviour, and metastatic growths have 
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been known to appear in unusual situations such as 
skin, muscle, tonsils, oral and nasal mucosa, larynx, 
and iris (Willis, 1953). Endobronchial metas- 
tasis does not appear to have been reported pre- 
viously. 

Wintrobe (1956) says that hemoptysis may occur 
as a symptom of polycythemia. But it is an unusual 
symptom and the possibility of a coexisting bronchial 
tumour must be considered in all such patients. One 
should not be led astray by the ‘red herring’ of the 
blood dyscrasia ! 


SUMMARY 


A case is described of a 57-year-old polycythemic 
man with recurrent hemoptysis due to an endo- 
bronchial tumour histologically indistinguishable 
from a clear-cell carcinoma of kidney and occurring 
nearly eight years after nephrectomy for hyper- 
nephroma. The diagnosis is discussed and the 
importance of hemoptysis as a symptom of bronchial 
tumour, even in the presence of a blood dyscrasia, is 
stressed. 


I am grateful to my colleagues named for their 
opinions; Dr. W. E. Clarke for the case-papers and 
encouragement to publish; Dr. J. T. Prendiville for 
slides of the kidney; Mr. H. S. Cox for the micro- 
photographs; and Mrs. Cynthia Cook for the 
typescript. 
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ALKALOSIS OF ALIMENTARY ORIGIN IN SURGICAL PATIENTS 
By JOHN B. RITCHIE anp ADAM N. SMITH 


WESTERN INFIRMARY AND UNIVERSITY DEPARTMENT OF SURGERY, GLASGOW 


NorMaAL cellular function depends on the preserva- 
tion of a suitable environment for the cells by the 
maintenance of a large enough volume of extra- 
cellular fluid at a constant pH. The composition of 
the extracellular fluid is subjected to repeated 
disturbances, by the addition of the products of 
digestion and of cellular metabolism, and by the 
removal of the components of the digestive secretions, 
of urine, and of sweat. Several independent mecha- 
nisms are present in the body to maintain the acid- 
base balance, since for the continuance of life the pH 
must be kept within the limits 7:0 and 7:8. In 
health the variation is slight (7:35-7:45). Any 
tendency to deviation in pH is quickly and effectively 
combated by the activity of the buffer systems of the 
blood, altered respiratory function, and the differen- 
tial excretory powers of the kidney. The buffer 
systems of the body include hemoglobin, protein, and 
the salts of certain weak acids. One of the most im- 
portant body buffers is the bicarbonate—carbonic-acid 


40 


system. In every 100 ml. of blood there are 3 ml. 
of carbon dioxide in the form of carbonic acid and 
60 ml. of bound carbon dioxide in the form of 
bicarbonate. The pH depends on the relation 


Free CO, “a Acid 
Bound CO, Base 


which should normaily be 1/20. By varying the rate 
and depth of respiration the body is able to eliminate 
carbon dioxide more or less, and thereby keep 
this ratio within its normal limits. When this and 
other mechanisms such as the renal excretion of acid 
or basic salts fail, an uncompensated alkalosis results. 

Most commonly it follows vomiting in pyloric 
obstruction. It may be accentuated by gastric lavage. 
It is often severe in patients who have taken large 
amounts of alkali. 

The four cases reported here illustrate these 
aetiological factors. All were cases of severe pyloric 
stenosis. In the first two, copious vomiting was the 
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main factor; in the third, gastric lavage contributed; 
in the fourth, excessive consumption of alkalis 
prevailed. 


CASE REPORTS 


Case 1.—M. H., male, 62 years, was unconscious on 
admission to hospital. A history was obtained by proxy. 
He was known to have had typical ulcer dyspepsia for 
many years and a recent barium-meal examination had 
shown evidence of pyloric stenosis. He had suffered from 


MH__ Age 62 


OPERATION 
BLOOD UREA 


SERUM POTASSIUM 
mEq / litre 


SERUM CHLORIDE 
mEq / litre 


SERUM SODIUM 


mEq /litre 
—140 
ALKALI RESERVE 
vols / 1OC ml 
62 
-6 3 Days 


FIG. 716.—Case 1. Record of values for blood-urea, plasma- 
a plasma-chloride, and plasma-sodium, with alkali 
reserve. The values are mostly taken from the pre-operative, 
alkalotic period. 


intermittent vomiting, much more frequent and copious 
in the three weeks before admission, culminating in 
‘black-outs’ of 5-10 minutes’ duration and mental 
disorientation on the day prior to admission. He could 
not be roused from his sleep on the day of admission. He 
had not passed urine for at least 12 hours. 

On examination he was comatose, but with periods of 
restlessness in which he responded to sensory stimuli. 
There was marked evidence of dehydration. Respiration 
was shallow and phasic. Photophobia was present with 
slight nuchal rigidity. There was no unequivocal evidence 
of tetany. On abdominal examination the outline of a 
distended stomach was clearly visible and there was 
marked succussion but no visible gastric peristalsis. 

The provisional diagnosis was pyloric stenosis with 
alkalosis and treatment was begun by giving intravenous 
fluid: 2 1. of normal saline were given in the first 4 hr.; 
10 1. in the first 36 hr., together with approximately § g. of 
potassium. Gastro-enterostomy was performed after full 
recovery on the sixth day after admission. The diagnosis 
was in the meantime confirmed by biochemical examina- 
tion (Fig. 716). The alkali reserve was over 100 vol. per 
cent at the first reading and the blood-urea was 225 mg. 
per cent. The plasma electrolytes were all on the low side 
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of normal, the sodium and chloride being more dep: sed 
than the potassium levels. 

e CO,-combining power remained high (8 vol, 
per cent) until the third day, and the blood-urea «©. ;ing 
this period was 120 mg. per cent. Correction oi _hese 
severe biochemical changes took three days. 

As regards the patient’s further progress, three ours 
after treatment had begun the level of consciov ness 
improved and he was able to answer simple questions. 
Thereafter there was a relapse into semi-coma, foll: wed 
by a further improvement twelve hours later, by v. hich 
time he was conscious but disorientated. On the third 
day he was mentally alert and there was no further relapse. 
Urine was passed six hours after admission. The first 
specimen was alkaline and contained protein and hyaline 
cases. 

Nine months after operation this patient was quite 
symptom-free. His urine, however, still contained 
albumin and casts, and his renal urea-clearance was just 
below 70 per cent of normal. 


Case 2.—A. L., male, 55 years. This patient had 
complained of ulcer symptoms for eighteen years and a 
duodenal ulcer had been demonstrated radiologically 
five years prior to admission. Following a long remission 
he had had a recurrence of symptoms three weeks before 
admission to hospital, with vomiting two or three times 
each day. He had noticed that the vomitus contained food 
consumed at least twelve hours previously. The consump- 
tion of alkaline powders had not been unusually 
excessive. He was ill-looking and dehydrated, with 
evidence of loss of weight. He had marked air hunger and 
Trousseau’s test was strongly positive. The outline of 
the stomach was visible and there was a succussion 
splash, but no visible peristalsis. At the time of examina- 
tion he was having carpopedal spasms and becoming 
drowsy. Biochemical examination confirmed the diagnosis ; 
alkali reserve 88 vol. per cent; blood-urea 76 mg. per cent; 
plasma-sodium 141 m.eq./l.; plasma chloride 65 m.eq. 
1.; plasma potassium m.eq./l.; serum-calcium 9-4 
m.eq./l. The urine was acid in reaction, there was 
proteinuria, sp.gr. was 1022, and there were hyaline 
casts. 

In view of the incipient tetany, 30 ml. of 10 per cent 
calcium gluconate were administered intravenously, 
followed by 3 1. of normal saline. He improved on this 
therapy and became alert, though still complaining of 
upper abdominal pains in spite of continuous gastric 
aspiration. Twenty-four hours later the duodenal ulcer 
perforated. At operation pyloric stenosis and an 
enormously dilated stomach were found and a Polya 
gastrectomy was performed. The blood-urea one month 
later was 48 mg. per cent; the water concentration test 
gave a sp.gr. of 1015 ; water dilution test gave a sp.gr. of 
1002 and the urea-clearance was 68 per cent in the first 
hour. There was proteinuria, but there were no casts 
present. 


Case 3.—A. T., male, 44 years, complained of epi- 
gastric discomfort of three weeks’ duration with repeated 
vomiting. He complained of loss of weight and energy, 
of heartburn, flatulence, and anorexia. A diagnosis 
of pyloric obstruction was made and 2} 1. of foul 
gastric content was removed by aspiration. Subsequently, 
operation revealed a carcinoma of the pyloric antrum and a 
Billroth gastrectomy was performed. Gastric suction was 
continued for the first two post-operative days, glucose- 
saline replacement being given intravenously. 

During the second day it was noticed that he was 
becoming drowsy and potassium deficiency was suspected. 
Biochemical studies at this stage (Fig. 717) showed a fairly 
severe alkalosis, CO, combining power 88 vol. per cent; 
blood-urea 164 mg./too ml.; and a hypochloremia of 
marked degree (78 m.eq./I.). There was also a marked 
deficiency of potassium and sodium in the serum. In 
spite of treatment with fluid and electrolyte, he lapsed into 
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ALKALOSIS 


coma and later manifested frank tetany. Fluid was 
replaced, first 1 1. of normal saline, then 2 1. of 3 per cent 
potassium solution, and later 3 1. more of normal saline; 
10 mi. of § per cent gluconate was given at the commence- 
ment of treatment. Three days later the serum-electrolyte 
levels had been restored to normal, the blood-urea alone 
remaining elevated (Fig. 717). 

This patient, in spite of a severe extracellular alkalosis, 
had an acid urine (pH §-6), with proteinuria and hyaline 
casts. On recovery from coma the urine retained a fixed 


A.T._ Age 44 yrs. 


BLOOD UREA 
mgm. / 100 mi. 
pH SG. 
Urine Sample A 5.6 1010 
Urine Sample B 6.2 1010 


5 
| SERUM POTASSIUM 


mEq. / litre 


100 
SERUM CHLORIDE 
mEq / litre 
————- — —--140 
SERUM SODIUM 
mEq / litre 


ALKALI RESERVE 
vols. / 100 mi. 
Before Admission A | 234 5 Days 
OPERA TION 
Fic. 717.—Case 3. Record of values for blood-urea, plasma- 
potassium, plasma-chloride, and plasma-sodium, with alkali 


reserve. Urine samples at A and B had the features shown on the 
inset. The values are mostly taken from the post-operative, 
alkalotic period. 


sp.gr. of ro10. Unfortunately, after correction of the 
metabolic disturbance and before improvement in renal 
function could be assessed, the patient had a secondary 
hemorrhage on the seventh post-operative day and died 
in spite of repeated blood transfusion. Post-mortem 
examination revealed evidence of a blood dyscrasia, 
induced by dextran infusions, and acute tubular necrosis; 
there was marked tubular degeneration, with a hemor- 
rhagic cellular infiltrate. Some proliferation of the stroma 
was evident. The glomeruli were normally preserved and 
there was no periglomerular fibrosis which might have 
been associated with the complication of pyelonephrosis. 


Case 4.—P.L., male, 48 years, had complained of 
dyspepsia for ten years and had customarily taken sodium 
bicarbonate for relief. In the three weeks prior to 
admission he had taken 7 oz. of a proprietary powder 
containing calcium carbonate, heavy magnesium oxide, 
sodium bicarbonate, and bismuth carbonate each week, 
together with two or three teaspoonfuls of sodium 
bicarbonate before and after each meal. Two days before 
admission he had had more pain, had vomited repeatedly, 
and had consumed large quantities of his powders. 
He became restless, lapsed into delirium, and lost 
consciousness. 

Physical examination revealed marked dehydration, 
with slow shallow breathing and cyanosis. He had two 
attacks in which he became rigid, with stertorous breathing. 
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His upper abdomen was distended, but peristalsis was not 
seen. Trousseau’s sign was equivocal and Chvostek’s 
was negative. The urine contained protein together with 
numerous hyaline and blood casts; the reaction was acid. 

Treatment with intravenous saline was begun shortly 
after admission. He was given 4 1. of saline intravenously 
in the first 24 hr., thereafter continuing on half-strength 
saline by mouth. The blood-chemistry findings were: 
alkali reserve 112 vol. per cent; plasma-chlorides 42 
m.eq./l.; blood-urea 150 mg./100 ml. The plasma- 
chloride rose to 110 by the end of the second day and the 
urinary chloride, absent initially, rose to 104 m.eq./l. 
The blood-urea slowly fell to 50 mgy./100 ml. after twelve 
days. Gastro-enterostomy was performed for pyloric 
stenosis a fortnight after admission. After a month his 
blood-urea was 50 mg./100 ml., urinary specific gravity 
was fixed at 1010, and his urea-clearance was only 50 per 
cent. He was symptom-free, however, had put on weight, 
and was due to recommence work. After one year his 
blood-urea was 42 mg./100 ml. and his urea-clearance was 
68 per cent. The sp.gr. of his urine was 1012, and there 
was still proteinuria but no casts. 


DISCUSSION 


Alkalosis in surgical patients is commonly 
metabolic, non-gaseous in origin, the result of ex- 
cessive loss of acid, often combined with an increased 
intake of alkali. It is commonly due to excessive 
vomiting in pyloric obstruction, aggravated some- 
times by gastric aspiration, in patients taking large 
doses of alkali (Wilkinson, 1955). Four cases have 
been described. All showed a high alkali reserve, 
with lowered plasma-chloride and with sodium and 
potassium levels which were only a little reduced. 
It is likely that if the values for the individual blood 
samples are only slightly lowered, the total loss of 
electrolytes from the body must nevertheless have 
been considerable, since hemoconcentration tends to 
minimize the reduction. 

Three of these patients presented the paradox 
that, despite the alkalosis, the urine was acid (the 
fourth was incontinent on admission and no urine 
could be obtained prior to treatment). This is 
explained by the fact that, as potassium is lost from 
the cell, it is replaced by hydrogen ions so that the 
extracellular alkalosis is accompanied by an intra- 
cellular acidosis (Cooke, Segar, Cheek, Colville, and 
Darrow, 1952; Black and Milne, 1952). In the renal 
tubule sodium is normally conserved, and is re- 
absorbed in exchange for potassium and hydrogen; 
when potassium, however, is depleted its place is 
taken by hydrogen ions, so that the urine becomes 
acid. This concept of ion exchange explains the rapid 
clinical improvement which takes place in those cases 
of alkalosis with marked potassium depletion when 
potassium replacing solutions are administered; 
potassium is returned to the cell and the hydrogen 
ions revert to the extracellular space, with consequent 
reduction of the alkalosis. 

Metabolic alkalosis can be compensated by in- 
creasing the blood carbonic acid as a result of 
diminished respiratory activity. Bicarbonate is 
excreted in excess in the tubule, and several other 
general factors may be at work, such as the cessation 
of secretion of gastric hydrochloric acid, perhaps 
induced by potassium deficiency (Carone and Cooke, 
1953). Starvation leading to ketonemia, or poor 


renal function with accumulation of acid end-products 
of metabolism, may induce slight correction of pH. 
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Important limiting factors, however, diminish the 
efficiency of the compensatory mechanism; a rise in 
blood carbon dioxide for example, tends to increase the 
bicarbonate reabsorption in the renal tubule (Brazeau 
and Gilman, 1953). Furthermore there is no easy 
way of correcting the potassium loss by natural 
means. The tubular cells are unable to retain potas- 
sium ions instead of hydrogen ions (Berliner, 
Kennedy, and Orloff, 1951) and it is possible that any 
renal damage incurred increases this loss (Brown, 
Currens, and Marchand, 1944). 

The association of renal damage with alkalosis is 
a fascinating but complex problem. In all the 4 cases 
reported there was evidence of marked renal damage. 
In addition to the high 'blood-urea (which might in 
part be due to oliguria and dehydration) the urine was 
of fixed specific gravity and contained casts. In the 
3 surviving patients there was continued evidence of 
renal damage during convalescence. Two views have 
been held: on the one hand it has been claimed that 
the renal damage antedates and predisposes to the 
alkalosis (Hurst, Houghton, Venables, and Lloyd, 
1926); on the other hand, that the alkalosis may be 
the cause of renal damage. Cooke (1932) stated that 
there was no convincing evidence of previous renal 
damage in most reported cases, although there was 
every reason to suspect it as a possible aggravating 
factor. It seems clear from the work of Sanderson 
(1954) that the administration of alkali alone produces 
alkalosis with difficulty and does not of itself cause 
renal damage; he found that only a very mild degree 
of alkalosis developed in a man given 140 g. sodium 
bicarbonate in 3 1. of milk per day for 21 days. It is 
known that potassium deficiency produced ex- 
perimentally ir. animals can cause renal damage 
(Follis, Orent-Keilas, and McCollum, 1942), and a 
similar process is thought to underlie the renal lesion 
which develops in the human subject in primary 
aldosteronism (Conn, 1955). Two features in the 
cases reported here support the view that alkalosis, 
combined with dehydration and potassium loss, is 
the cause of the renal damage rather than pre- 
existing renal disease. In the fatal case (Case 3) post- 
mortem examination showed severe tubular damage 
of recent origin with no evidence of pre-existing 
glomerulonephritis; in the surviving cases there has 
been some evidence that the trend is one of pro- 
gressive improvement in renal function. 

In the treatment of this disorder intravenous 
administration of sodium chloride solution holds 
pride of place. This relieves the extracellular de- 
hydration and replaces chloride ions, but has the 
disadvantage of ignoring the grave potassium loss. 
The use of ammonium chloride as a source of 
chloride ions must be avoided in the presence of 
renal damage, since its efficacy is dependent on the 
conversion of ammonia to urea in the renal tubule; 
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in addition it might worsen the intracellular ac. \osis 
(Cooke and Crowley, 1953). When the urinary 
output has been re-established the deficit of pota..ium 
may be made good by intravenous pota-.ium 
solution, taking due care to avoid hyperkalemia :t all 
stages. Finally, since the biochemical balance on 
intravenous therapy is always precarious, ‘¢ is 
important to resume normal feeding as soon as pos- 
sible. As a necessary preliminary the pyloric |-sion 
must be removed, or, if a simple stenosis, at least 
by-passed by gastrojejunostomy, and this shouid be 
done as soon as the patient’s condition permits. 


SUMMARY 


1. Four cases of alimentary alkalosis are described 
with severe biochemical changes, tetany, or coma and 
paradoxical aciduria. 

2. The aetiological factors were excessive vomiting 
from pyloric obstruction, gastric aspiration, or chronic 
overdosage with alkaline powders. 

3. Renal damage was found in each case, and 
evidence of this remained in the recovery period. 

4. The mode of production of the electrolyte 
disturbance and its effect on the acid-base balance 
and on the urine acidity are briefly discussed. 


We should like to thank Professor C. F. W. 
Illingworth and Mr. A. W. Kay, in whose wards 
these patients were treated, for their encouragement 
and advice in writing this paper. We acknowledge 
with thanks the help received from the staff of the 
Biochemistry Department of the Western Infirmary, 
Glasgow. 
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SMOOTH-MUSCLE TUMOURS OF THE ALIMENTARY TRACT 
By A. W. BRUCE anp A. L. STALKER, ABERDEEN 


SMOOTH-MUSCLE tumours of the alimentary tract form 
an unusual and interesting group of neoplasms. 
Reviews, with case reports, appear mainly in the 
American literature; these tend to be regional in 
their scope, or to include lesions found at post- 
mortem examination or incidentally at operation, and 


various sites as follows: stomach 61-5 per cent, small 
intestine 19 per cent, rectum 7 per cent, duodenum 
5 per cent, retroperitoneal 4-5 per cent, colon 3 per 
cent. It should be noted, however, that these figures 
take account of all cases; for example, in their own 
series of 60 cases 30 were found incidentally at 


Table I.—SMOOTH-MUSCLE TUMOURS OF STOMACH 


Case No. | AGE | Sex PRESENTING FEATURES X-RAY FINDINGS TuMouR SITE AND SIZE HISTOLOGY FoLLow-upP 

I 34 M Melaena Ulcer—malignant Lesser curvature, 3 cm. | Sarcoma Died 6 yr.— 
diam. metastases 

2 45 F. Hezmatemesis; melana | Filling defect Pylorus, 7 cm. diam. Myoma Alive and well—g yr. 

3 70 F. Melzna; epigastric pain} Filling defect toe old G.E. stoma, | Sarcoma Died—soon after 
‘large’ 

4 52 F Melena Filling defect Fundus, ‘large’ Myoma Died— post-operative 

chest’ 
5 65 F Hamatemesis Ulcerated intra- Anterior wall, 9 x 4cm. | Myoma Alive and well—18 mth. 
mural tumour 

6 $4 F Hamatemesis Filling defect Lesser curvature, 6 » Myoma Alive and well—1 yr. 
4*4cm 

7 79 F Intestinal obstruction ; = Lesser curvature, 4 cm. | Sarcoma Alive and well—s yr. 

coexisting Ca. coli 


so, we believe, do not give a true picture of the 
clinical frequency of these tumours. This belief has 
prompted a study of all leiomyomatous tumours of 
the alimentary tract in the Aberdeen area in the 
period 1937-57. Cases found incidentally at opera- 
tion or at autopsy have been excluded from con- 
sideration. The analysis has thus been made on 
cases presenting with symptoms directly referable to 
a leiomyomatous tumour (save in one instance in 
which a large leiomyosarcoma of the stomach 
coincided with a colonic carcinoma and could barely 
be considered as an incidental lesion on account of 
its size and proved histological appearance). 

Some 25 cases are available for study—1 in the 
cesophagus, 7 in the stomach, 11 in the small intestine, 
and 6 in the rectum. There was no example in the 
colon. In estimating the frequency of these tumours 
we have been hampered by lack of precise data on 
the incidence of the common carcinomata of these 
sites, but, basing our calculation on the data available, 
we estimate that during the period reviewed there 
occurred some 1000 gastric cancers, 960 colonic 
cancers, and 620 rectal cancers, while about 10-15 
cancers of the small intestine were observed. The 
relative incidence of leiomyomatous tumours is thus 
extremely low, except in the small intestine where it 
is apparently about as common as the carcinoma. 

In considering the literature on this subject we 
wish to refer only to those papers which present the 
most comprehensive and authoritative information, 
omitting many smaller reviews and case reports. 
Golden and Stout (1941) give the best general 
account in the literature, and remark on the high 
incidence of gastric lesions. Basing their analysis on 
1018 cases, derived from 400 publications, and 60 
cases of their own, they give the incidence in the 


operation or autopsy, and no less than 25 of their 
33 gastric cases were of this category. The surgeon 
might expect, therefore, to encounter rather fewer 
gastric cases than these figures would suggest. 

Cornell, Shehadi, and Sharnoff (1950) give the 
most recent account of the rare cesophageal leiomyo- 
mata and describe 5 cases of their own. 

Cowdell (1950), in this country, has studied 
gastric leiomyomatous tumours, and reports on 10 
cases occurring in the 1938-49 period at the Radcliffe 
Infirmary; 2 of these were incidental findings. Starr 
and Dockerty (1955) describe the leiomyomata of the 
small intestine, summarizing 230 cases in world 
literature and an additional 63 symptom-producing 
and 13 incidental cases of their own. It is worth 
noting that the incidental finding of a leiomyoma is 
much less likely in the small intestine, where quite a 
small tumour can be expected to produce symptoms. 

Leiomyoma of the colon is distinctly rare. 
McKenzie, McDonald, and Waugh (1954) describe 
13 cases from the Mayo Clinic and note a further 24 
in the literature. The rectum is more frequently 
involved. Anderson, Dockerty, and Buie (1950) 
give an account of 20 cases and briefly survey the 
literature. 


CASE REPORTS 


1. @sophagus.—The single case encountered 
was a male aged 42 years with a history of upper 
abdominal pain for five years suggestive of peptic 
ulceration. Barium examination revealed a filling 
defect in the cesophagus at 30 cm. (Fig. 718) and 
local enucleation with repair of the muscularis was 
carried out at thoracotomy. The patient made a 
good recovery and is alive and well seven years later. 
The tumour was an elongated and slightly irregular 
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mass, histologically a typical benign leiomyoma, the 
general nature of which will be described later. 

2. Stomach (7 cases).—The main features of 
this group are given in Table I. Clinically there was 
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tumours later found. On radiological! exami: ation 
the usual appearance was that of a large filling « fect, 
although in 1 case the picture resembled the of a 
carcinomatous ulcer. 


Fic. 718.—Filling defect in esophagus, with smooth rounded 
contour. Barium swallow. 


Fic. 720.—Benign gastric leiomyoma of typical appearance. 
H. and E.(* §6.) 


nothing of specific value in diagnosis. The presenting 
symptoms were those due to bleeding, presumably 
from the ulcerated surface of the tumour. This was 
a feature in both benign and malignant tumours. Pain 
and tenderness in the epigastrium were inconstant 
findings and in no case was a mass palpated with 
certainty despite the relatively large size of 


Fic. 719.—Gastric leiomyoma sectioned to show appearance of 
encapsulation. 


Fic. 721.—Benign gastric leiomyoma. H. and E. ( « 208.) 


In all cases the pre-operative diagnosis was that of 
a malignant gastric lesion and exploratory laparotomy 
was performed. he true nature of the tumour was 
usually apparent immediately in view of its large, 
smooth, rounded, and intragastric nature. Doubt 
might arise in a deeply ulcerated lesion or in a tumour 
still largely intramural and not bulging either into the 
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lumen or to the serosa. It is of interest to note that 
none of the cases presented as a mass arising from the 
muscle and growing to form a large extragastric 
tumour. 


te 


FiG. 722.—Benign gastric leiomyoma of more cellular pattern 
adjacent to an area of ulceration. H. and E. ( = 80.) 


Surgical treatment was local excision, or partial 
gastrectomy if there was any doubt about the exact 
status of the tumour or its degree of mischief. 

Pathologically, the tumours were usually large 
and lobulated, bulging from the muscularis towards 
the lumen. They were covered by mucosa which 
was often superficially ulcerated. Deep ulceration 


631 


occurred in 2 instances. The sarcomatous tumours 
generally, but not invariably, felt softer and less 
circumscribed than the benign leiomyomata, which 
tended, in our view, to form a false capsule of 


FiG. 723.—Gastric leiomyosarcoma showing grossly aberrant 
cellular pattern. H. and E. (= 96.) 


compressed muscle from which they could be shelled 
out. An example of this is seen in Fig. 719. 
Histologically the benign tumours show the well- 
known fasciculated leiomyomatous structure (Figs. 
720, 721) with a slight connective-tissue stroma. 
Mitoses are few, but variation in cell size and nuclear 
hyperchromasia may give in some fields a false 


Table II.—SMOOTH-MUSCLE TUMOURS OF SMALL INTESTINE 


Case No. | AGE | SEx PRESENTING FEATURES oa TUMOUR SITE AND SIZE HISTOLOGY FOLLOW-UP 
LEEDING 
I 37 F Obstruction No Terminal ileum intra- Myoma Alive and well— 2 yr. 
mural, 7 cm. diam. 
2 44 M Obstruction No Terminal ileum intra- Sarcoma Died—soon after 
mural, § cm. diam. 
3 45 M Obstruction Occult blood Mid-jejunum polypoid, | Myoma Alive and well—to yr. 
2°5 cm. diam. 
4 73 F Obstruction Melena ? site subserous, 16 Myoma Died—* post-operative 
Il» 10 cm. chest’ 
5 61 M Abdominal pain Melzna Terminal ileum Myoma Died after some years— 
polypoid, ‘small’ cerebral hamorrhage 
6 33 F Pain and mass in R.I.F. | No Ileum subserous, 5 cm. | Sarcoma Died—9 yr.—-meta- 
diam. stases 
7 30 F Pain and mass in No ? site subserous Sarcoma Died—soon after 
midline 
8 37 I Huge abdominal mass No Terminal ileum sub- Myoma Alive and well—1 yr. 
serous, ‘huge’ 
9 $2 M Obstruction ? ? site polypoid, small Myoma Died—6 yr.—carcinoma 
of stomach 
10 71 M. Melzna Melzna Jejunum, 2 cm. diam. Myoma Alive and well—6 mth. 
II 50 F Anemia: abdominal Melena Jejunum, 9 « 8 « 6 cm. Sarcoma Alive and well—6 mth. 
pain 
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impression of undue activity until it is realized that 
there is adjacent cedema, inflammation, or ulceration. 
An example of this is shown in Fig. 722. Such 
spurious aberration is, of course, common in the 
uterine leiomyoma. Sarcomatous tumours show a 
highly cellular and pleomorphic picture, with 
abundant and often abnormal mitoses and cellular 
aberration (Fig. 723). Only a part of the tumour may 
show fasciculation and so give a hint of the histo- 
genesis of the neoplasm. 

3. Small Intestine (11 cases)—The main 
features of this group are recorded in Table IJ. The 


FiG. 724.—Polypoid benign leiomyoma of ileum. 


presenting features are almost always those of intes- 
tinal obstruction, generally an acute obstruction 
superimposed on a history of vague abdominal pain 
of chronic partial obstructive nature. In 3 cases a 
mass was present as a symptom and in 2 of these pain 
of obstructive nature was also experienced. On 
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small and apparently produced symptoms early, hile 
the intramural and subserous, especially the ! «ter, 
could attain quite a large size before comir = to 
clinical notice. —The most common situation fc: the 
tumours seemed to be the lower ileum, but any part 
may be involved. No case occurred in the duod: num 
in this series. It was not possible with certain:y to 
say on macroscopical evaluation whether the tu:nour 
was benign or malignant, although in most cases a 
fairly confident opinion could be given by reason of 
the relatively firm and demarcated nature of benign 
tumours. 

Histologically the features are similar to those 
already described in gastric tumours, but there is one 
point of difference: cellular aberration, mitotic 
activity, and nuclear hyperchromasia are rather more 
frequent and occur even in quite small tumours which 
seem in every other respect, such as differentiation of 
muscle-fibres, fasciculation, and pseudo-encapsula- 
tion, to be benign. We interpret these features as 
of reactive nature rather than as manifestations of 
malignant change. They are certainly most noticeable 
in the polypoid tumours and we feel that peristaltic 
trauma and vascular changes are likely causes. If 
these aberrant foci are frequent it may be a matter of 
difficulty to decide upon the question of malignancy, 
and after taking all factors into consideration there 
may seem to be no alternative to reporting such cases 
as cellular leiomyomata of unpredictable behaviour. 

4. Rectum (6 cases).—Table III gives the main 
facts in this group. In all cases the presenting 
features were indistinguishable from those of a rectal 
carcinoma, with rectal fullness, bleeding, and 
constipation. On rectal examination a mass was 


Table III.—SMOOTH-MUSCLE TUMOURS OF RECTUM 


Case No. | AGE Sex PRESENTING FEATURES RECTAL EXAMINATION HISTOLOGY FOLLOW-UP 

I 61 F. Bleeding; constipation — 2 soft mass anterior rectal | Myoma Alive and well—1o yr. 
wi 

2 81 M. | Anal mass Firm ano-rectal mass Sarcoma Died—1 yr. 

3 39 M. Rectal fullness; bleeding | filling rectum—from left | Sarcoma No follow-up 
w 

4 39 M. Recta! pain — | irregular mass anterior Sarcoma Died—1 yr. 
w 

31 M. | Bleeding, pain, and rectal fullness | Hard irregular mass anterior wall | Sarcoma Died—1 yr.—metastases 
6 79 F, Bleeding; rectal fullness Prolapsing mass in left wall Sarcoma Died soon after 


clinical examination the findings were those of 
obstruction and need not be detailed. 

In § cases there was evidence of bleeding from 
the tumour. 

Laparotomy was performed in each case and, as 
with the gastric lesions, the true nature of the tumour 
was usually immediately apparent. Excision of the 
tumour or resection of the tumour-bearing segment 
of intestine was carried out without operative 
difficulty. 

Pathologically, the tumours presented the same 
gross features as those in the stomach and could be 
intramural, with a serosal and intraluminal projection, 
or subserosal, or intraluminal and polypoid. 

Intussusception occurred in 2 cases. The poly- 
poid tumours, of which Fig. 724 is an example, are 


always felt, but it had no characteristic features and 
could be polypoid, smooth, and rounded, or hard 
and irregular. Biopsy at sigmoidoscopy revealed 
the true nature of the lesion. 

In only one case was a radical excision of rectum 
carried out, and the tumour was found to be an 
ulcerated lesion with firm edges, the rectal wall being 
diffusely infiltrated by greyish tumour tissue. The 
macroscopical appearance was indistinguishable from 
a carcinoma. In the other cases, which occurred 
early in the series, local excision had been attempted 
and only fragments of tumour were available so that 
accurate morbid anatomical description was im- 
possible. 

Histologically 5 of the rectal tumours were 
frankly sarcomatous and presented no diagnostic 
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difficulty. It is not possible in this series to say 
whether or not benign tumours might show aberrant 
foci such as are seen in tumours of the small intestine 
and thus occasionally cause diagnostic doubt. This 
difficulty was not encountered in the solitary benign 
lesion. 


DISCUSSION 


1. Clinical Features and Diagnosis.—The 
clinical features are simply those of a tumour mass 
projecting into a hollow viscus—namely, obstruction 
and hemorrhage from the ulcerated surface, the size 
of the viscus determining which of these dominates 
the picture. 

Diagnosis may be aided by radiology, especially 
in the cesophageal and gastric lesions, but even in 
these situations it is often difficult to differentiate 
leiomyomatous tumours from the common car- 
cinomata. Moore (1927) gives a useful account of 
the criteria for radiological diagnosis. Frequently it 
will be only at laparotomy that the diagnosis is 
established. This almost invariably will be so in 
lesions of the small bowel when laparotomy is per- 
formed for obstruction. Persistent melana with 
negative sigmoidoscopic and radiological findings in 
a patient with abdominal pain should suggest the 
possibility of a leiomyomatous tumour of small 
intestine and will certainly, in our view, merit 
laparotomy. We have found it impossible to dif- 
ferentiate clinically between sarcoma and carcinoma 
of the rectum, but because of the ease of biopsy, 
pre-operative diagnosis can always be established. 

2. Pathology and Prognosis.—As has been 
already described, we note a tendency for benign 
tumours to become pseudo-encapsulated. We have 
not observed interdigitation of leiomyomatous fibres 
with surrounding muscle as described by Evans (1956) 
in his account of smooth-muscle tumours. We 
regard the macroscopical appearance of a leiomyo- 
matous tumour as a useful but not infallible guide to 
its probable degree of activity. Histologically, in 
most instances there is little doubt, but, as we have 
shown, especially in cases affecting the small intestine, 
there is a small group of cases showing cellularity 
and aberration and it may be difficult to decide 
whether this is reactive or a sign of incipient malig- 
nancy. This is mentioned by most writers. Golden 
and Stout (1941) regarded in such cases the number 
of mitoses as an important criterion of malignancy, 
and stated that if two or more mitoses per high- 
power field are present one can feel fairly secure in 
predicting malignancy. But they admit the converse 
to be untrue, for some clinically malignant cases have 
shown relatively few mitoses. As Evans points out, 
“Unfortunately the paucity of mitotic figures in a 
leiomyoma does not augur a benign termination in all 
cases”. In practice we allow more aberration of 
pattern in a congested polypoid tumour or a deeply 
ulcerated tumour than in an uncomplicated tumour 
before applying the label of malignancy. Willis 
(1953), speaking of the uterine leiomyomata, men- 
tions that “a cellular leiomyomatous growth which 
arouses the pathologist’s suspicion, but of the 
malignancy of which he feels uncertain, is usually 
benign”. This is probably the most practical 


approach to the problem. 
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An attempt at careful follow-up of cases has been 
made to try to decide upon the likely behaviour of 
these tumours. In a series extending back over 
twenty years this is difficult as many cases have died 
out of hospital from other causes or without an 
accurate account of the final illness, and other cases 
are more recent and the follow-up period is short. 
We have found, however, despite these limitations, 
that the outcome of the cases has accorded well with 
the histological diagnosis, and in no case diagnosed 
as a benign leiomyoma has a recurrence, local or 
remote, been observed. It seems possible, therefore, 
that in those disturbingly cellular leiomyomata 
showing a degree of aberration but infrequent 
mitoses, especially in the polypoid small-intestinal 
or ulcerated gastric varieties, an optimistic histo- 
logical report is warranted. 

3. Treatment.—Surgery is clearly the treatment 
of choice for these tumours. Radiotherapy has 
occasionally been used, but has been dismissed by 
most authors as of no value. It was not attempted 
in our series, in which enucleation or some more 
radical form of excision has generally been carried 
out. It is justified, and indeed wise, to adopt a 
radical procedure unless at laparotomy the tumour 
is manifestly benign, when more local measures 
such as enucleation or local resection might be 
preferred. 


SUMMARY 


1. Twenty-five cases of leiomyomatous tumours 
of the alimentary tract are briefly described, 1 in 
cesophagus, 7 in stomach, 11 in small intestine, and 
6 in rectum. 

2. Three of the gastric, 4 of the intestinal, and 
5 of the rectal cases were sarcomatous, the re- 
mainder being benign. 

3. The clinical features are those of a tumour 
mass arising in the wall of a hollow viscus and causing 
either obstruction or hemorrhage, depending upon 
the size of the viscus involved. 

4. There is generally little difficulty in patho- 
logical diagnosis, but ulceration and congestion may 
produce aberration in cell pattern and arouse histo- 
logical suspicion of malignancy. In such instances 
an optimistic report seems justified. 

5. Surgical removal is the treatment of choice 
and a radical excision is preferred. 
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EXPERIMENTAL SURGERY 


A SURVEY OF THE ABSORBABILITY OF COMMERCIAL SURGICAL CATGUT 
By PETER LAWRIE 


ETHICON RESEARCH UNIT, BUCKSTON BROWNE FARM, DOWNE, KENT 


THE object of this study was to survey the absorption 
characteristics of commercially available surgical 
catgut and to determine what variations exist among 
samples of catgut from different manufacturers but 
with a similar designation (e.g., ‘plain’, ‘chromic’, 
etc.). Previous surveys of this type in the U.S.A. 
(Jenkins, 1942; Jenkins and Hrdina, 1942 a, b; 
Jenkins, Hrdina, Owens, and Swisher, 1942; Wolff 


Polythene Exposed 
Tubing Catgut 
/ 


Fic. 725.—Catgut implant with polythene protector. 


Lumbar Silver 


Connective Muscle Clip 


Tissue 


Fic. 727.—Section showing position of implant in the muscle. 


and Priestley, 1939) and in Great Britain (Holder, 
1946) demonstrated that there was a very wide 
variation indeed in resistance to absorption among 
the different makes of similarly labelled catgut. 

Many changes have taken place in the suture 
industry since these surveys were done, and it was 
thought that it would be interesting to see if there was 
any move towards uniformity of absorption character- 
istics among different brands of catgut on the British 
market. 


METHODS 


The method of implantation in the lumbar 
muscles of rats used in these experiments was that 


developed by the author (Lawrie, 1955) and consists 


briefly of the following stages: (1) The sterile suture 
is cut into 3 in. lengths and threaded into a piece 
of polythene tubing with a ‘window’ cut in it as in 
Fig. 725. This method exposed a standard length 
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FIG. 728.—Diagram showing position of incision and implants. 


of catgut to the tissues. (2) Two of these implants 
are inserted, under ether anesthesia, through a large 
bore hypodermic needle into each lumbar muscle of 
a rat, as shown in Figs. 726-728, and anchored by 
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means of silver hemostasis clips. (3) After the 
required length of time the animal is killed, the 
impiants are gently withdrawn, and the tensile 
strength of the suture is measured on an inclined 
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Fic. 729.—Method of testing for tensile strength. 


Clamp 


plane tensiometer of the type specified in the United 
States Pharmacopeia, after cutting the polythene 
at the point shown in Fig. 729. (4) The absorption 
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of plain catgut is compared with the same brand of 
chromic catgut. In Fig. 736 the various brands of 
plain catgut are compared and in Fig. 737 the various 
brands of chromic catgut. 

Table II shows the approximate times for reduc- 
tion to half the original strength and the approximate 
times for reduction to zero strength. 


DISCUSSION 


With the exception of brand E, the variation 
among the different makes of plain catgut was not 
very great. The variation, however, among the 
different makes of chromic catgut was very wide, 
the ‘half-strength time’ varying from about 6 days 
for brand C to about 22 days for brands A and E. 

Another rather disturbing fact is that there is 
virtually no difference in the absorption properties 
of plain and chromic catgut of brands C, D, and E. 


Table I.—AVERAGE TENSILE STRENGTH (lb.) 


BranpD A BRAND B Branp C Branp D BRAND E BRAND F 
Tr 
(Days) | Plain | Chromic} Plain | Chromic| Plain | Chromic| Plain | Chromic} Plain | Chromic| Plain | Chromic 
I 3°02 3°76 2°74 3°57 2°58 3°13 2°70 2°73 390 3°85 2°47 2°94 
2 3°12 1°60 2°57 1°73 4°60 _ 2°03 
3 2°70 2°74 1°58 3°25 1-70 2°05 1°§2 1°93 3°42 413 2°44 
5 1-92 3°59 0°66 2-79 2°34 1°§7 1-71 1°48 3°92 3°26 I-31 2°62 
7 1°06 3°38 2°90 2°58 1°47 1°70 I-or 3°47 3°87 1-09 1°90 
10 1°27 4°74 0-20 2°97 1°48 0-70 o-78 3°03 3°07 o18 1°43 
1§ 2-95 0-02 1°50 0°65 0-86 o-71 0-50 2°36 2-79 oss 
20 o-4I 1°86 ° 0°49 0-90 0°04 0-09 1°57 2°60 ° Orr 
25 ° 218 ° O13 0°06 0°02 1:27 1°32 ° ° 
30 0-05 0°97 "09 ° ° 0-02 1°85 1:29 0-02 
40 ° O54 _ 1°58 0°46 _ 


characteristics are demonstrated by plotting the 
tensile strength against the time in the tissues, using 
the average tensile strength of 20 implants (5 rats) 
for each point on the graph. 

Two values may then be deduced from the 
graph:— 

a. The time taken for the tensile strength to be 
reduced to zero. 

b. The time taken for the tensile strength to be 
reduced to half its original value. 

The latter figure is probably more significant 
clinically because a fine suture would be of little 
value in holding the edges of a wound together after 
it had been reduced beyond half its original strength. 

Samples of Catgut.—Samples of catgut from 
six different British manufacturers were purchased on 
the open market and were of two types: ‘plain’ and 
‘chromic’. The description of the latter varied among 
the different manufacturers (e.g., ‘medium chromic’, 
‘medium hard chromic’, ‘20 day’, etc.), but in this 
paper all will be referred to as ‘chromic’. In all 
except brands A and C, where only one batch was 
available, the results are the average of two different 
batches. 


EXPERIMENTAL RESULTS 


Table I shows the average tensile strengths 
obtained after various times in rat lumbar muscle, 
and the graphs, Figs. 730-735, show the average 
tensile strength plotted against time, and each brand 


Clearly some standardization is needed, but no 
such standards for absorption properties are yet to be 
found in the British Pharmacopeia or in the United 
States Pharmacopeia. The latter suggests four 
categories, viz., Type A or Plain, Type B or Mild 
Chromic, Type C or Medium Chromic, and Type D 
or Hard Chromic, but no guidance is given as to the 


Table IJ.—TiImMeEs FOR REDUCTION TO HALF STRENGTH 
AND ZERO STRENGTH 


PLAIN CHROMIC 
BRAND 
Half Strength | Zero Strength | Half Strength | Zero Strength 

days days days days 
A & 25 22 50-60 
B 3 1S 14 30-35 
9 25-30 6 20-30 
D 7 25-30 7 25-30 
E 18 60 22 60 
F 4 20 10 25-30 


actual absorption time expected from these four 
types. 

The designation ‘20 day’, ‘30 day’, etc., catgut 
appears at first sight to be rather more explicit, but 
such a description raises the question: “What does 
the surgeon expect to have happened after the 20 or 
30 days have elapsed?” Should the catgut be 
reduced to zero strength, to sufficient strength to hold 
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the wound ? (if so, what sort of wound ?), or should histological absorption is seldom complet: until 
the catgut be completely absorbed histologically? weeks and sometimes months after the -ensile 
In actual fact, especially when chromic catgut is used, strength has been reduced to zero. 
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There is no clear indication from the surgical 
profession as to what absorption characteristics are 
desirable in surgical catgut and, in spite of the 
variations of these brands of catgut, it is clear that 
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all of them must give an appreciable degree of 
satisfaction to the surgeon and that the resistance to 
absorption of all of them is adequate for normal 
surgical purposes. Indeed, it is probably true to say 
that the rate of healing in a normal surgical wound is 
fast enough to allow even the ‘plainest of plain’ 
catgut to be used with safety, and it is only when 
wound healing is delayed that a more durable suture 
is necessary. 

It is evidently highly desirable that there should 
be some official pharmacopeeial standards for the 
principal property of catgut that commends its use 
as a suture—namely, its absorbability. It is suggested 
that the method outlined above might form the 
basis of an absorption test for inclusion in the 
British Pharmacopeia, but this could only be 
introduced after prolonged clinical trials of suitably 
standardized material. Suitable limits for the ‘half- 
strength’ time in rat muscle for such clinical 


material might be: Type A—3 to 7 days; Type 
B—s5 to 10 days; Type C—15 to 25 days; Type 
D—25 to 35 days. 

Of these four types perhaps only two might 
ultimately be deemed adequate. 
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SUMMARY 
A survey of the absorption properties of plain and 
chromic catgut from six different British manufac- 
turers has been made. 
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Wide variation in the absorption rates of these 
samples of catgut has been found, especially in the 
chromic material, and it is suggested that the time has 
come when official standards for absorption rate should 
be included in the British Pharmacopeia and tentative 
standards for clinical evaluation have been suggested. 
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WHEN Lister’s antiseptic methods allowed healing by 
first intention, it became possible to use sutures which 
could be absorbed by the tissues. Catgut, a material 
long in use, was the obvious choice. Catgut, like 
leather, is collagen, and Lister experimented with 
many tanning agents, finally concluding that chrome 
salts were the most suitable (Lister, 1908). 

To-day, both plain and chromic catgut are widely 
used by surgeons. There is great variation in the 
absorption rates of different brands (Jenkins, Hrdina, 
Owens, and Swisher, 1942) and it has been suggested 
that plain catgut fails to hold long enough for the 
healing wound to become secure (Bates, 1939). 

To compare the effects in the tissues of plain and 
medium chromic catgut, we have implanted these 
sutures in the lumbar muscles of the rat. In one 
series we have examined them histologically at 
different intervals of time. In another we have 
measured the tensile strength of these sutures at the 
same intervals after implantation. 


MATERIALS AND METHODS 


Wistar albino rats of average weight, 160 g., were 
fed on standard rat diet 41B with free access to food 
and water. They were housed in a room the tempera- 
ture of which never fell below 60° F. The rats were 
anesthetized with ether, and under aseptic conditions 
a midline dorsal incision was made in the skin. For 
histological examination the implantations were made 
twice on each side through the exposed lumbar muscle 
with a 45-mm. curved intestinal needle. To mark the 
point of insertion of the catgut and to anchor its free 
ends, a suture of 5/o black braided silk was inserted 
with a 16-mm. curved triangular cutting needle. A 
control experiment was performed by merely passing 
the 45-mm. intestinal needle through the lumbar 
muscle without leaving a catgut implant. The point 
of insertion of the needle was again marked with silk. 
A total of 163 rats were used. After varying intervals, 
the animals were killed with chloroform and the 
lumbar muscles were excised and fixed in Io per cent 
formol saline. Blocks were embedded in paraffin 
and transverse sections were cut at 6 wu and stained 
with hematoxylin and eosin. 

For examination of the tensile strength, the catgut 
was first passed through a polythene tube having a 
window 1 cm. long cut out of one side. Polythene 
tubes with catgut were then implanted in the lumbar 
muscles, two on each side of the rat. Both ends of the 
tubes were anchored by silver hemostasis clips where 
they entered and left the muscle. A total of 170 rats 
were used. The rats were killed with chloroform and 
the silver clips were removed. The implants were 
gently withdrawn and tested immediately on an 
inclined plane tensiometer as specified in the United 
States Pharmacopeia. Lawrie (1955) gives the method 
in greater detail. 
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THE ABSORPTION OF SURGICAL CATGUT yy 
By PETER LAWRIE G. ELSPETH ANGUS 
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RESULTS 


Histology.—When the muscle was merely | | ce 
injured by the needle without implanting catgut, a :, 
mild inflammatory reaction resulted with the removal | } > 
of those muscle cells which were actually damaged by , 
the passage of the needle. Material taken three hours é 


after the operation showed a little fresh hemorrhage | § 
with a few polymorphonuclear leucocytes. In six 
hours polymorphs were present over a wider area, 
but they were sparse and it was difficult to identify 
the muscle cells which had been damaged. By nine 
hours damaged muscle cells showed obvious autolytic ” 
changes and were invaded by polymorphs. There 
was a little edema between muscle-bundles and the 
first macrophages appeared. Oidema and _ poly- 
morphs reached a maximum by twelve hours and 
damaged muscle cells were beginning to be re- 
moved by the leucocytes, which were now heavily 
invading them (Fig. 738A). Macrophages were / 
becorsing more numerous. In eighteen hours the 
cedema had subsided a little and the muscle cells * 
containing polymorphs looked very ‘moth-eaten’. | 
By twenty-four hours most of the damaged muscle 
had been removed. Polymorphs by this time were 
scanty, muscle had been completely removed, and 
cedema had disappeared. There was a little sarco- 
lemmal proliferation and a number of macrophages 
surrounded healthy muscle. By the fourth day there 
were only a few macrophages left and by the sixth 
day there was complete return to normal. 

Plain Catgut.—Implants of both 3/o and 5/o 
plain catgut behaved similarly. At first the muscle 
surrounding the suture showed similar changes to 
those in the muscle damaged by passage of a needle 
alone. Cidema and polymorphonuclear infiltration 
reached their height at 12-18 hours, and in two days 
all the dead muscle cells had heen removed and the 
cedema had subsided. By the third day there was | 
a thin wall of granulaticn tissue sharply separating 
healthy muscle from the channel containing the 
suture. 

A little fibrinous exudate first appeared around 
the suture at nine hours. By twelve hours there was 
more exudate which contained stringy material stain- 
ing blue with hematoxylin. After eighteen hours the 
exudate contained many polymorphonuclear cells, 
some of which had degenerated, and it was the nuclear 
debris of these cells which formed the blue stringy 
material. From two days onward attack on the suture 
itself was evident. Its diameter had been reduced by 
about one-.:1ird and in some places it was crumbling. 
At the third day the suture was fragmented and its 
area of cross-section was halved. It was surrounded 
by an abscess about six times its diameter. The pus in 
this abscess was divided into two zones, an inner one 
of polymorphs and an outer one of cell debris and 
blue-staining material. The muscle was compressed 
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FiG. 738.—A, Muscle twelve hours after injury by needle without implantation of suture. Damaged muscle cells are autolysed 
and invaded by leucocytes. B, Medium chromic catgut twelve hours after implantation. The state of the damaged muscle 
is the same as in A. There is a small amount of blue stringy material around the suture. H. and E. ( = 120.) 
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_ FiG. 739.—Catgut three days after implantation. A, Plain catgut. The suture is reduced by half. The large abscess is divided 

into an inner zone of polymorphs and an outer zone of celi debris and blue stringy material. B, Medium chromic catgut. The suture has 

- been absorbed. There is a slight polymorph reaction with some blue stringy material. The cracks in the gut are an artefact. 
. and E, ( x 120.) 
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s and Fic. 740.—Catgut ten days after implantation. A, Plain catgut. A suture reduced by more than half with a giant-cell reaction. 

ressed t The abscess has completely absorbed. B, Medium chromic catgut. A single giant cell is removing a ‘bite’ of suture, but has 
f become displaced by the microtome. H. and E. ( x 120.) 
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by the abscess and separated from it by a sleeve of 
compact granulation tissue (Fig. 739 A). At first it 
was thought that this abscess was caused by infection, 
but careful repetition of the experiment dispelled 
this idea. The abscess was slowly absorbed until on 
the seventh day there was no pus or blue debris. 
The lesion by this time had contracted to three times 
the diameter of the suture and consisted of granulation 


catgut. Only 
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After twelve hours exudate containin blue 
stringy material was seen around the suture (Fig. 
738 B). This reached a maximum in thre days, 
when the lesion was about twice the diamete> of the 


suture and consisted only of dead polymorp!is and 
blue stringy nuclear debris (Fig. 739 B). The brisk | 
pyogenic reaction to plain catgut was absent and the } 
suture itself appeared to be unaffected. By five days 


Fic. 741.—Catgut twenty-five days after implantation. A, Plain catgut. Fragments of suture persist in giant cells. B, Medium chromic 
h 


FiG. 742.—A, Plain catgut after thirty-five days shows a small cluster of giant cells only. B, Medium chromic catgut after fifty-five 


days. Fragments of suture persist in giant cells. 


tissue containing numerous giant cells. The cross- 
section of the suture was only about half its former 
area and had ‘bites’ taken out of its circumference by 
giant cells (Fig. 740 A). The granulation tissue then 
progressively diminished in amount, foreign body 
giant cells removing more and more of the suture. 
Fragments of suture persisted until the twenty-fifth 
day (Fig. 741A). On the thirty-fifth day only a 
minute giant-cell cluster was left (Fig. 742 A). 

Medium Chromic Catgut.—The appearances pro- 
duced by both 3/o and §/o catgut were similar. The 
early inflammatory changes with removal of damaged 
muscle cells followed the usual pattern, and were 
complete in two days. 


alf the suture has been removed and there are many giant cells. H. and E. ( « 120.) 


H. and E. ( = 120.) 

there was a narrow wall of granulations with no 
surrounding inflammation. All the exudate had dis- 
appeared by seven days. The first giant cell was seen 


on the tenth day, taking a ‘bite’ out of the circumfer- . 


ence of the suture (Fig. 740 B). The number of giant 


cells steadily increased, so that on the seventeenth | 


day most of the surface of the suture had been 
attacked. On the twenty-fifth day about half the area 
of cross-section of the gut had been removed (Fig. 
741 B), and by the fifty-fifth day only traces remained 
(Fig. 742.8). Absorption was complete by the 
sixtieth day, and all that remained at seventy days 
was a tiny cluster of giant cells. At ninety days only 
a single giant cell was left. 
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Tensile Strength.—The tensile strength in 
pounis of the samples of catgut used at varying 
time intervals in the rat’s muscle are given in 
Tables I-IV. 

DISCUSSION 


There are two phases in the weakening and absorp- 
tion of catgut in the tissues (Jenkins and others, 1942). 


Table I—TENSILE STRENGTH OF 3/0 PLAIN CATGUT 


AVERAGE NUMBER OF TESTS 
TENSILE WHERE TENSILE 
STRENGTH (lb.) | STRENGTH Was NIL 
Dry, unimplanted 20 5°85 ° 
I 20 215 ° 
2 20 1°16 I 
3 19 0°54 6 
5 20 4 
7 20 0°30 Ir 
10 16 0°43 6 
15 14 O17 9 
20 20 nil 20 
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agree. Bates (1939) concluded that plain catgut in all 
sizes excited a prompt, violent, exudative foreign- 
body reaction and failed to hold throughout the time 
wound support was needed. He favoured the use 
of fine chromic gut, which functioned longer than the 
larger sizes in his experience. Mahoney (1943) and 
Pickrell and Clay (1944) also found that the smaller 
sizes were less rapidly weakened than the larger. In 
our experiments we have only used fine catgut and 


Table I].—TENSILE STRENGTH OF 5/0 PLAIN CATGUT 


Days SINCE NUMBER NUMBER Tests 
IMPLANTATION | OF TESTS ENSILE WHERE TENSILE 

STRENGTH (Ib.) | STRENGTH Was NIL 

Dry, unimplanted 20 1°50 ° 

I 20 ° 

3 18 O75 ° 

3 20 0°64 2 

5 20 0-24 3 

7 20 x 

10 20 10 

15 20 0°04 15 


The first phase of digestion by polymorphonuclear 
leucocytes begins about twelve hours after implanta- 
tion and reaches a maximum in three days. The 
second phase of gradual removal by foreign body 
giant cells and macrophages does not begin until the 
seventh or tenth day and persists until the suture has 


there is no great difference between 3/0 and 5/o in 
the rates at which they lose tensile strength. How- 
ever, there is a great difference between plain and 
medium chromic catgut, the former losing strength 
in three days, the latter remaining strong for ten or 
fifteen days, by which time healing is complete. 


Table IV.—TENSILE STRENGTH OF 5/0 MEDIUM CHROMIC 


Table III.—TENSILE STRENGTH OF 3/0 MEDIUM CHROMIC CATGUT 
CATGUT 
AVERAGE NUMBER OF TESTS 
Days SINCE NUMBER an 
7 AVERAGE NNUMBER OF TESTS TENSILE WHERE TENSILE 
oa = TENSILE WHERE TENSILE IMPLANTATION | OF TESTS | SrpenGTH (Ib.) | STRENGTH WAS NIL 
STRENGTH (Ib.) | STRENGTH was NIL 
eae Dry, unimplanted 20 1°§2 ° 
Dry, unimplanted 20 4°65 ° I 20 o-9s ° 
I 20 4°48 ° 2 20 I'lo ° 
3 20 4°03 ° 3 20 0-85 ° 
5 20 3°49 ° 5 20 I-O1 ° 
7 20 3°02 ° 7 ° 
10 20 2°04 ° 10 16 o-88 ° 
15 20 2°53 ° 15 20 0°53 2 
20 20 1°30 3 20 18 0°68 ° 
30 20 0°37 12 25 19 o-22 5 
40 20 nil 20 30 20 0°20 II 
been completely absorbed. The most striking SUMMARY 


feature of our results is the difference between plain 
and medium chromic catgut in the first phase (Fig. 
739). Plain catgut evokes a brisk pyogenic reaction 
which at three days produces an abscess of consider- 
able size. The proteolytic enzymes in this pus attack 
the suture and its tensile strength diminishes rapidly, 
so that by the third day a few of the sutures have lost 
their strength completely. The pyogenic reaction to 
medium chromic catgut is much less. There is a 
zone of dead polymorphs and blue debris around the 
suture at three days but the gut itself appears in the 
section to be unaffected and indeed it does not lose 
greatly in tensile strength until about the tenth day, 
by which time it is being attacked by giant cells 
(Fig. 740). Clearly, from these results, only medium 
chromic sutures can be relied on to last until healing 
of the wound is established. 

Howes and Harvey (1930) and Burke (1940) both 
stated that medium chromic catgut produced more 
reaction in the tissues than plain gut. We cannot 


41 


Fine catgut was implanted into the lumbar muscle 
of rats which were afterwards killed at intervals 
between three hours and ninety days. The tensile 
strength of the catgut was then measured and material 
was taken for histological examination. 

Plain catgut evoked a severe sterile pyogenic 
reaction in the tissues in three days which led to a 
rapid loss of tensile strength. Medium chromic 
catgut produced a very slight inflammatory reaction 
at first and was not substantially weakened until 
foreign-body giant cells began attacking it ten days 
after implantation. 

It is concluded that plain catgut is unreliable as 
a suture material for longer than two days, whereas 
medium chromic catgut always retains adequate 
strength long enough for firm union of wound edges 
to take place in the absence of infection. 
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THE STRENGTH AND HISTOLOGY OF SKIN WOUNDS IN LATHYRISM 
By J. A. GILLESPIE* anp J. K. BURNS 


FROM THE DEPARTMENTS OF SURGERY AND PHYSIOLOGY, QUEEN’S COLLEGE, UNIVERSITY OF ST. ANDREWS, DUNDEE 


It has been recognized since biblical times that 
excessive ingestion of certain lathyrus pulses may 
result in a syndrome characterized by neurological 
disturbances. Recently, it has been discovered that 
the feeding to experimental animals of diets rich in 
the seeds of Lathyrus odoratus, the sweet pea, may 
result in abnormalities in mesenchymal tissues, 
particularly of the skeleton and blood-vessels 


Table I.—THE DIETARY TREATMENT AND THE PERIOD 
BETWEEN OPERATION AND KILLING OF THE GROUPS OF 


green-pea meal. A second group was fed the same 
diet except that sweet-pea meal was substituted for 
the green-pea meal. On the day after the animals 
were put on the diet, a 2-cm. transverse skin wound 
was made on either side of the vertebral column at the 
level of the thoracolumbar junction, intraperitoneal 
nembutal anesthesia and an aseptic technique being 


~ 


used. The wounds were closed in an identical 


Table II.—A COMPARISON OF THE MEAN TENSILE | 


STRENGTH OF I CM. OF HEALING WOUND IN THE NORMAL 


RATS USED AND LATHYRITIC ANIMALS 
G Ss SWEET-PEA — P MEAN TENSILE STRENGTH IN g. R Pp 
Survivat Periop Dar PLUS URVIVAL PERIOD ATIO 
‘THYROXINE Green-pea Diet | Sweet-pea Diet 

1 week 1§ rats 1§ rats 1 week 335 228 oS ee | 0-05 
2 weeks 15 1§ 2 weeks 735 340 2:2 oo! 
3 weeks 14 13 3 weeks 789 258 3:1] <o-o1 
2 weeks 15 12 


(Geiger, Steenbock, and Parsons, 1933; Ponseti and 
Shepard, 1954). Selye (1957) has reviewed exten- 
sively the literature on both human and experimental 
lathyrism. The pathogenic factor in the seeds of 
Lathyrus odoratus is #-aminopropio: nitrile (Schilling 
and Strong, 1955), but its mode of action on mesen- 
chymal tissues, for example on collagen, is obscure. 
As rat skin is particularly rich in collagen, the 
effect of lathyrism on the formation of collagen can 
conveniently be investigated in healing skin wounds. 
In the present experiments wound tensile strength 
has been measured, and correlated with the histo- 
logical appearance, at intervals up to 21 days after 
wounding. The influence of thyroxine on wound 
healing in lathyrism has also been investigated, this 
hormone having a pronounced inhibitory effect on 
the development of osteolathyrism (Selye, 1957). 


METHODS OF STUDY 


Young adult white rats were used. A control 
group was fed ad lib. on a diet consisting half of 
casein, starch, sucrose, vitamins, and minerals 
(Hubbel, Mendel, and Wakeman, 1937), and half of 


* Now at the Department of Surgery, St. George’s 
Hospital, London, S.W.1. 


manner with four silk sutures which were removed . 
one week later. These animals were killed at one, two, | 
and three weeks after operation. A further 27 animals © 


were fed on the 50 per cent sweet-pea diet, and 12 of 
these were given sodium thyroxinate (B.D.H.) in a 
daily dose of 0-5 mg. subcutaneously. All were 


Table II].—TuHE EFFECT OF THYROXINE ON WOUND 
TENSILE STRENGTH IN LATHYRITIC RATS FOURTEEN Days 
AFTER OPERATION 


Sweet-PeA Diet 
PLUS THYROXINE 
(12 rats) 


SWEET-PEA DIET 
(1§ rats) 


Mean tensile 651 698 
strength in g. 


No significant difference 


operated on as described above, and were killed two 
weeks later (Table I). 

Immediately after killing, a strip of skin 1 cm. wide 
was cut at right angles to the wound with a twin- 
bladed scalpel, the wound crossing the centre of the 
strip. The tensile strength of the wound was then 
measured by applying a distracting force to the two 


ends of the strip (Douglas, 1957), the result being | 
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TENSILE 
NORMAL 


SKIN WOUNDS 


expressed in grammes. Two wounds were tested in 
each animal. 

Portions of skin wounds with adjoining skin from 
approximately half of each group of animals were 
fixed in 10 per cent neutral formalin solution at o to 
4° C. Frozen sections were cut, approximately 15 yu 
in thickness, and stained for alkaline phosphatase 
with ‘Fast Blue B’ salt (I.C.I.) for azo coupling 
(Pearse, 1953). Further tissue was embedded in 


IN LATHYRISM 643 

Histology of the Wounds.—In skin wounds of 
animals given Lathyrus odoratus for one week 
reticular fibres are finer, and laid down in larger 
meshes, than those in skin wounds from control 
animals. There is no appreciable difference between 
elastic fibre distribution or concentration in wounds 
of control and experimental animals. Collagen 
fibres are distributed similarly in the dermis surround- 
ing the wounds in all groups of animals. Fibroblasts 


Fic. 743.—Photomicrographs of fibrous tissue from wounds of (A) control and (B) lathyritic rats three weeks after o 


ration. 


A, The nuclei of fibroblasts are spindle-shaped, and regular in size and arrangement. B, The fibroblast nuclei are larger, but vary 
considerably in size and shape. There is a subnormal amount of collagen. ( 560.) 


paraffin wax, and 6-u sections cut, some sections 
being stained with hemalum and eosin to demonstrate 
collagen fibres, and others impregnated with silver 
solution to demonstrate reticular fibres, and resorcin- 
fuchsin for elastic fibres (Carleton and Drury, 1957). 
Sections were also processed by the periodic acid 
Schiff (PAS) technique (Hotchkiss, 1948). Tissues 
from each experimental and corresponding control 
group of animals were always stained together by each 
technique. 


RESULTS 


Tensile Strength Studies.—The results of the 
tensile strength tests are set out in Table IJ. Wounds 
in the green pea (control) animals are stronger than 
wounds in the animals on the lathyritic diet at each of 
the three survival periods, though the difference is only 
on the border line of significance at one week after 
wounding. The addition of thyroxine had no signifi- 
cant effect on the development of wound tensile 
strength in lathyritic animals (Table III), the mean 
tensile strength of the wounds of the group of rats on 
the sweet-pea diet plus thyroxine being similar to that 
of rats on the sweet-pea diet without thyroxine. The 
rats receiving thyroxine lost 25 per cent of their body- 
weight during the course of the experiment. 


are more irregular in shape, and larger, in wounds of 
lathyritic animals than in those of controls (Fig. 743), 
and their cytoplasm is generally more basophilic. 
Owing probably to the greater cellularity of wounds 
from experimental animals, there is less collagen in 
these wounds. These differences are most marked in 
animals given the experimental diet for three weeks. 
The mode of distribution of collagen is similar in 
wounds of control and experimental animals. 
PAS-positive material is present in approximately 
equal amounts in control and experimental material. 
Phosphatase concentration seems to be slightly raised 
in the latter, but differences in concentration of this 
enzyme are small. Wounds of animals on the sweet- 
pea diet plus thyroxine are indistinguishable from 
those of animals on this diet without the hormone. 


DISCUSSION 


In normal wound healing the gradual increase in 
tensile strength is accompanied by a simultaneous 
formation of new collagen (Dunphy and Udupa, 
1955). The greatly reduced strength of the wounds of 
lathyritic rats could therefore be due to impaired 
collagen formation, either a delay in normal formation 
or formation of an abnormal type. The calculation of 
tensile strength in these experiments, however, does 
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not take into account variation in thickness of the 
skin, so that another reason for the lower tensile 
strength might be the skin as a whole becoming 
thinner in lathyritic animals, the wounds, therefore, 
being weaker even if collagen is normal. The skin of 
the lathyritic animals at two weeks was, in fact, 12 per 
cent thinner than that of control animals. Dasler 
(1954) also noted this thinning of the skin in 
lathyrism, and we have shown elsewhere (Bell, 
Dunbar, Gillespie, Iball, and Oliver, 1959) that the 
tensile strength of unwounded skin is lower in 
lathyritic than in normal rats. While thinning of the 
skin as a whole is thus undoubtedly in part responsible 
for the reduced tensile strength in these experiments, 
there was also good correlation between subnormal 
tensile strength and histological evidence of impaired 
collagen formation. 

The staining properties of fibres in skin wounds of 
lathyritic animals were similar to those in control 
wounds in our experiments. There was no increase 
in staining with resorcin-fuchsin. Since degeneration 
of a small amount of collagen produces elastin-like 
material (Keech and Reed, 1957) which has an 
increased affinity for resorcin-fuchsin (Tunbridge, 
Tattersall, Hall, Astbury, and Reed, 1952), it is 
unlikely that degeneration of collagen had occurred 
in the connective-tissue either of the wounds or of the 
surrounding dermis in the lathyritic animals. The 
reduced tensile strength in these wounds is, therefore, 
probably not due to degeneration of collagen. It may 
in fact be accounted for largely by a persisting 
cellularity of the healing tissue, with a consequent 
reduction in the amount of collagen laid down. It is 
interesting to note that Yeager and Hamre (1957) 
observed fibroplasia in the periosteum at muscle 
insertions in the femora of lathyritic rats. Their 
finding that the nuclei of these fibroblasts were 
larger than normal, and that their cytoplasm showed 
an increased basophilia, is similar to ours in this 
condition. Enzinger and Warner (1957) also found 
an increased cellularity in healing abdominal muscle 
wounds of lathyritic rats, in association with decreased 
tensile strength. In contrast, Krikos and Orbison 
(1958) reported a diminution in the number of 
fibroblasts in most parts of healing wounds in 
similar experiments. 

Ponseti and Shepard (1954) consider that the 
lesions of mesodermal tissues in animals given 
Lathyrus odoratus seeds may be due to a defect in 
the mucopolysaccharide present. Aortic lesions in 
lathyritic rats were stated by Churchill, Gelfant, 
Lalich, and Angevine (1955) to be accompanied by an 
increase in PAS-positive material. Our finding of a 
normal content and distribution of polysaccharide in 
skin wounds in lathyrism is in contrast with this. 

The experiments also yield some data as to the 
rate of recovery of tensile strength in skin wounds of 
normally fed rats. There is a large increase in wound 
strength between one and two weeks (P = < 0-01) in 
the rats on the green-pea diet, but there is no 
significant further increase in strength between two 
and three weeks. Recovery of strength of skin wounds 
in the rat is thus largely complete by the end of two 
weeks, and any further increase in strength is small. 
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The position in regard to the rate of wound iealing 
in the lathyritic rats is somewhat obscure. Thee is an 
apparent increase in tensile strength between one 
and two weeks, but this increase is not sigt-:ficant, 
Wound strength appears to fall between two and } 
three weeks, but the difference again is no‘ signi- 


ficant. 
SUMMARY 


1. The tensile strength and histology of healing | 
skin wounds in normal and lathyritic rais was | 
compared one, two, and three weeks after wounding. 

2. Wounds of lathyritic rats showed a greatly | 
reduced tensile strength at all stages. 

3. There was greater cellularity, and less collagen, 
in the healing wounds of the lathyritic animals, | 
PAS-positive material was similar in the wounds of 
these and normally fed animals, while phosphatase 
concentration appeared to be slightly higher in the 
lathyritic rats. 

4. The diminished strength in wounds of lathy- 
ritic animals may largely be due to a persistent 
cellularity of the healing tissue, with consequent 
reduction in the amount of collagen laid down, and 
partly to an overall thinning of the skin in this 
condition. 

5. The administration of thyroxine to lathyritic 
rats modified neither the tensile strength nor the 
histological appearance of healing wounds. 


We are indebted to Dr. T. E. Faulkner for statis- 
tical advice; and to Mr. W. Muir and Mr. D. Doig 
for technical assistance. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF ABDOMINO-SCROTAL HYDROCELE 
HYDROCELE EN BISSAC 
By M. D. LORD 


SURGICAL REGISTRAR, QUEEN ELIZABETH HOSPITAL 


Tuis condition was first described by Dupuytren 
(1834) and called ‘ Hydrocéle en Bissac’. Lister (1856) 
recorded the extraordinary clinical appearance of the 
condition. It is relatively rare and most writers 
describe only one case. Prather (1942) reviewed the 
literature and quoted 53 cases including one of his 
own. Four more have since been described and the 
case now to be discussed brings the total to §8. 

The following is a case history which presents 
some points of interest:— 


CASE REPORT 


D. K., aged 17 years, was seen at out-patients with a 
two-year history of bilateral scrotal swellings and a swelling 
on the left side of the lower abdomen. Pain was not a 
feature. There were no urinary symptoms. 

PuysIcAL EXAMINATION.—The most striking features 
were the presence of a large left-sided scrotal swelling and 
a suprapubic swelling situated slightly to the left of the 


Fic. 744.—Pre-operative photograph. 


midline, extending up to the umbilicus and resembling a 
distended bladder (Fig. 744). On palpation it was 
obvious that the swellings were connected since a fluid 
thrill could be obtained between them. On the right side 
there was a small hydrocele. 

AT OPERATION.—The inguinal canal was opened 
through the usual groin approach by splitting the fibres of 
the external oblique and dissecting off the attenuated 
cremaster muuscle-fibres and fascial coverings. The 


hydrocele was now visible extending upwards beneath the 
arch of the conjoint tendon and downwards into the 
scrotum (Fig. 745). Removal of the sac was facilitated by 
aspiration of the fluid (approx. rooo c.c.). The testicle 
was delivered into the wound. The hydrocele sac stripped 


Fic. 745.—The inguinal component of the hydrocele 
exposed at operation. 


easily from the cord and its attachment to the testicle was 
divided. 

The abdominal extension proved to be a serous lined 
cavity extending upwards behind the lower abdominal 
muscles and in front of the peritoneum. By gentle traction 
and blunt dissection this part of the sac was removed with 
ease. There appeared to be no connexion with the 
peritoneum. Examination of the cord after removal of 
the hydrocele showed the presence of a small indirect 
hernial sac, which was dissected off the cord and excised. 
The defect between the conjoint tendon and inguinal 
ligament was closed by suturing the conjoint tendon to 
the inguinal ligament. A small drain was placed in the 
scrotum and the wound closed. 

On the right side a small vaginal hydrocele was excised. 
There was no hernia present. 

Post-operative progress was satisfactory and the patient 
was discharged on the tenth day. 


COMMENT 


1. Causation.—The generally accepted theory 
of the causation of an abdomino-scrotal hydrocele 


; 
: 
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(Jacobson, 1893; Macewen, 1896; Tanzer, 1935) is 
that a high infantile hydrocele exists in which the 
processus vaginalis is obliterated only at the level 
of the internal ring. Expansion of the proximal end 
of the hydrocele sac occurs and enlargement takes 
place between the anterior abdominal musculature 


FiG. 746.—The development of an abdomino-scrotal hydrocele 
according to Jacobson, Macewen, and Tanzer. 


Fic. 748.—Present case, showing the indirect inguinal hernia. 


and the peritoneum (Fig. 746). Kocher (1878, 1887) 
and Dupuytren (1834), however, believed that with 
extreme distension the ordinary hydrocele could push 
its way though the inguinal canal and assume the 
abdominal position (Fig. 747). 

In the present case the inguinal hernia is of 
interest (Fig. 748). Although it is well known that 
indirect inguinal hernia is often associated with 
vaginal hydrocele, it is difficult to explain its presence 
in a case of abdomino-scrotal hydrocele. Three 
mechanisms of formation seem apparent :— 

a. The generally accepted theory of causation of 
indirect inguinal hernia is that the processus vaginalis 
remains patent and continuous with the peritoneal 
cavity through a part, or the whole, of the inguinal 
canal. In which case, for the formation of a hydrocele 
the point of occlusion of the processus vaginalis must 
lie below the level of the internal ring, in or below 
the level of the inguinal canal. To form the abdominal 
component, enlargement of the hydrocele must then 
take place through the inguinal canal, as suggested 
by Kocher (1878, 1887). 
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b. That the abdomino-scrotal hydrocele is formed 
in the manner suggested by Jacobson (1893), -nd as 
enlargement takes place a hernial sac is drawn down 
through the internal ring. 

c. That the abdominal component of tie sac 
stretches the internal ring and thus allows a protrusion 


Q Q 


Fic. 747.—The develop of an abdomino-scrotal hydrocele 
according to Kocher and Dupuytren. 


of peritoneum to escape down the inguinal canal and 
form a hernial sac. 

Throughout the literature McCune (1948) quotes 
7 cases of hydrocele of the canal of Nuck in females 
with an intra-abdominal extension, and describes an 
additional case of his own. This particular case 
revealed the presence of an indirect inguinal hernia, 
the round ligament lying between the cyst and the 
hernia. 

The practical point arising out of this theoretical 
discussion is that a hernial sac should be looked for 
and excised. 

2. Excision.—The whole procedure was accom- 
plished through an inguinal incision. This may not 
always be possible owing to the presence of a thick 


layer of fascia investing the abdominal component, *‘ 


and an additional lower abdominal incision is 
necessary (Currie, 1953). 

3. The testicle was normal and not atrophied, as 
occasionally described (Prather, 1942). 


I would like to express my thanks to Mr. A. 
Gourevitch for permitting me to publish this case; 
and to Mr. A. J. H. Rains for his helpful criticism. 
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HA:MANGIOBLASTOMA OF THE BREAST ASSOCIATED WITH PREGNANCY 
By G. B. BATCHELOR 


DEPARTMENT OF SURGERY, UNIVERSITY OF NATAL, DURBAN 


MALIGNANT tumours of the breast of vascular origin 
are rare, 19 cases having been reported in the medical 
literature. Three cases reported by Patrick, Jarvis, 
and Miln (1957) were seen over a period of ten years, 
when 1376 cases of malignant breast tumours were 
examined. Notwithstanding the frequent occurrence 
of hemangiomata in Africans, hemangioblastoma of 
the female breast has not previously been described 
in this racial group. This case is presented both 
because of the rarity of the condition and the unique 
initial involvement of both breasts. 


CASE REPORT 


The patient, an African woman aged 25 years, was 
admitted to King Edward VIII Hospital, Durban, on 
July 16, 1957. She had been delivered at home of her 
second child three months previously and had noticed a 
lump in her right breast during the last month of preg- 
nancy. The lump was painless and gradually increased in 
size. Over the ensuing three months further lumps had 
appeared in this breast, and three weeks prior to admission 
the patient had felt nodules in the left breast. During this 
time she successfully breast-fed her newborn baby. 

Ten days prior to admission the patient attended a 
peripheral hospital where the diagnosis of an acute 
breast abscess was made. The tumour was incised with 


FIG. 750.—Low-power view of an area, showing structure 
of a cavernous hemangioma. (* 76.) 


resulting severe hemorrhage, for which a blood trans- 
fusion of 4 pints was required. 

On ADMISSION.—The patient was pale but well 
nourished. Her blood-pressure was 116/70 mm. Hg and 
hemoglobin 8-4 g. per cent. Both breasts were large, 
pendulous, and tapering to the nipples. Each breast 
contained 7-10 nodules, these being both visible and 
palpable, more or less spherical, and varying in size from 
I cm. to 4 cm. in diameter. The right breast was slightly 
bigger, and the nipple was retracted. An oblique incision 
in the upper outer quadrant had broken down and the 
edges were indurated and inflamed (Fig. 749). The floor 
was composed of friable looking, dark-red material and 
some blood-clot. To the right and adjacent to the wound 
was a warm, circular mass based on the wound, measuring 
5 cm. in diameter. It was possible to empty the larger 


masses and see a gradual refilling over the ensuing few 
seconds. There were a few dilated veins coursing over 
each breast, but there were no palpable axillary lymph- 
nodes. 

The patient was given a transfusion of 2 pints of blood 
and on July 19 one of the nodules from the right breast 


_ FiG. 749.—Hemangioblastoma of both breasts on ad- 
mission. Incision illustrated necessitated a blood transfusion 
of 4 pints. 


Fic. 751.—Low-power view of an area adjacent to Fig. 750, 
showing a more cellular structure with small vascular channels 
and suggesting a capillary hemangioma. (* 76.) 


was removed for histological examination. A diagnosis of 
hamangioblastoma was made. Initially the patient refused 
treatment, but after five spontaneous hemorrhages from 
the wound of the right breast, necessitating repeated 
blood transfusions to a total of 12 pints, she agreed to 
a right simple mastectomy. This was carried out on 
Aug. 27. 

Histological examination of the biopsy and mastec- 
tomy specimens showed a neoplasm varying in appearance 
from an apparently benign angioma to solid areas in which 
occasional mitoses were seen. In parts the breast acini 
were replaced by tumour tissue and there was an overall 
increase in collagen, while in other parts clumps of tumour 
cells were lying in vascular spaces. The appearances 
varied from field to field (Figs. 750-754). 
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The mastectomy wound healed by first intention, but 
by Sept. 28 the left breast had increased greatly in size 
and further subcutaneous nodules had appeared over the 
right scapula and right deltoid. Both masses were 
attached to underlying muscle. The liver had enlarged 
to three fingerbreadths below the costal margin. 
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initial clinical features, has in many cases led to a 
delay in treatment. In addition, the histol gical 


features vary considerably from area to area, and a 
single biopsy may belie the highly malignant 1..ture 
of the tumour. 


Fic. view of a cellular area showing 
clumps of large swollen endothelial cells lying in a vascular 
sinus. ( 353.) 


FIG. 754.—High-power view showing a prominent vessel 
in a cellular capillary hemangiomatous area. (% 350.) 


The patient was anxious to return to her hut and was 
discharged from hospital on Oct. 21. She died at home 
three days later. No necropsy examination was carried 
out. 


DISCUSSION 


Patrick, Jarvis, and Miln (1957) reported 3 
cases, each occurring in young women, and a clear 
clinical picture of this highly malignant tumour has 
now emerged. The tumour which had previously 
been described as ‘benign metastasizing haeman- 
gioma’ (Robinson and Castleman, 1936), ‘angio- 
blastoma’ (Enticknap, 1946), ‘hamangiosarcoma’ 
(Mallory, 1949),and ‘hamangio-endothelioma’ (Stout, 
1943), they designate ‘hemangioblastoma’. The 
latter term satisfactorily describes a malignant tumour 
of cells resembling primitive endothelium with a 
capacity to form vascular spaces. 

The tumour occurs in young women, only 2 of 
the reported cases being in postmenopausal patients. 
This fact, associated with the oft-times innocent 


FIG. 753.—High-power view of a cellular area showing 
large swollen pleomorphic endothelial cells with few vascular 
channels. (x 350.) 


In all the reported cases the disease has run a 
rapidly fatal course, with widespread dissemination 
of the tumour. The regional lymph-nodes are 
not typically involved, even in the advanced stages 
(Haagensen, 1956). One case survived more than five 
years and she died of her disease a short while later 
(Tibbs, 1953). Surgery and irradiation have in all 
reported cases proved to be of no avail. 

In the case presented, the well-documented 
clinical and histological features were clearly demon- 
strated, but of particular interest was the initial 
widespread involvement of both breasts in the 
absence of clinically detectable secondary deposits 
elsewhere. Two main possibilities were considered 
to explain this unusual sequence of events. Either 
heavy involvement of the highly vascular contra- 
lateral breast may have occurred by a tumour which 
is known to metastasize mainly by the hematogenous 
route, or the tumour was of multifocal origin, 
occurring independently in both breasts. 

This latter possibility would support a view 
expressed by Shore (1957) that there is a local 
peculiarity of the female breast in its response to 
hormonal stimulation predisposing it to malignant 
changes; a view backed on clinical grounds by the 
frequent association of the tumour with pregnancy 
(Tibbs, 1953, Enticknap, 1946), and the high inci- 
dence in the reproductive period of life. 


SUMMARY 


A case of hemangioblastoma occurring in both 
breasts simultaneously associated with pregnancy in 
a young African woman is reported. The clinical 
picture, course, and rapidly fatal outcome followed 
the typical pattern of this condition previously 
described. 


I wish to express my thanks to Professor A. E. 
Kark for advice; to Dr. Wainwright for his patho- 
logical report; and to Dr. S. Disler, Medical Superin- 
tendent, for permission to publish the report. 
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MESONEPHROBLASTOMA OF THE UTERINE CERVIX 
By C. E. MARSHALL 


PATHOLOGIST, GROUP HEALTH HOSPITAL, SEATTLE 2, WASHINGTON, U.S.A. 


Tue following case report concerns the histogenesis 
of a rare neoplasm thought to have been derived from 
mesonephric remnants in the uterine cervix, but 
in some places having a histological appearance 
indistinguishable from a Wilms’ tumour of the 
kidney. It has been called a ‘ mesonephroblastoma of 
the uterine cervix’, with the intention of indicating 
its embryonic nature and its probable origin from 
residual mesonephric structures. 


CASE REPORT 


A 53-year-old clerk with no previous history of illness, 
except for calcific bursitis, sought medical advice 
for treatment of a serosanguineous vaginal discharge which 


Cervix: Well-differentiated mesonephric adeno- 
carcinoma. 
Pedunculated 
tumour: Embryonic ‘ mixed’ tumour. 
Uterus: Embryonic carcinoma with glomeruloid 


structures. 


PATHOLOGICAL REPORT.— 

Cervix.—The whole of the 360° cervical cone was 
sectioned and serial blocks were examined. All of these 
showed the musculofibrous tissue to be widely infiltrated 
by adenocarcinoma. The tumour was well differentiated 
and showed no traces of embryonic tissue in any section. 
It consisted of glandular spaces of varying size separated 
by normal muscle-bundles. Many of the acini had dilated 
lumina and many were quite small. The epithelium 


Fic. 755.—Typical section from cervical cone. This is a 
pure adenocarcinoma with no ‘mixed structure’. The epi- 
thelium in one or two glands is columnar and the cells have a 
plentiful amount of clear cytoplasm. In most of the other 
glands it is cuboidal or stratified. The latter is indistinguishable 
from that seen so frequently in tubular structures near the 
hilum of the ovary. ( 80.) 


had been present for three months. When examined she 
was found to have a soft, lobulated, and pedunculated 
tumour arising from the endocervical canal. This was 
readily removed, with the impression that it was either a 
degenerating fibroid or else a malignant growth. The 
tumour measured 3 «21 cm. and was dark brown in 
colour and had the consistence of brain tissue. At the 
same time a complete circumferential cone of the endo- 
cervix was removed for histological examination. It is 
necessary to describe the appearances of the cervix, the 
pedunculated tumour, and the uterus which was removed 
at a later operation under separate headings, since these 
three regions showed the following distinctive and totally 
different structures :— 


Fic. 756.—Pedunculated tumour. The structure is that of 
a malignant embryoma with abundant contorted tubules mingled 
with primitive mesenchyme and is indistinguishable from a 
Wilms’ tumour. (* 15.) 


varied considerably in height, being columnar in a few 
glands but mostly cuboidal or pseudo-stratified in others 
(Fig. 755). It was distinguished from a carcinoma of 
endocervical gland origin by its distinctive low cuboidal 
epithelium and by the failure of the cells to stain with 
mucicarmine. The appearance was very similar to a 
drawing from an early article by Meyer (1907), in which 
he described the first published case of a Gartner’s duct 
carcinoma. It also resembled the structure illustrated in 
Figs. 7 and 1o in the article by Novak, Woodruff, and 
Novak (1954) and Huffman’s (1948) Fig. 7 of a case of 
mesonephric carcinoma. 

Pedunculated Tumour.—The microscopical appearance 
of this tumour (Fig. 756) bore no resemblance whatever 
to the mesonephric adenocarcinoma in the endocervical 
cone. The pedunculated tumour showed the same 
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appearance in all areas. It was an embryonic tumour, 
largely epithelial, with primitive carcinomatous tubules, 
acini, and solid cellular regions indiscriminately mingled 
and showing a gradual transition to embryonic sarcoma- 
tous mesenchyme. In many places this mesenchyme was 
producing embryonic cartilage (Fig. 757). If its origin 
were not known, it might easily have been taken for a 
Wilms’ tumour. 

Uterus.—Following the pathological examination of 
the above tissue, a panhysterectomy was performed after 
irradiation of the cervix. Sections of the lower uterine 
segment showed that the myometrium was infiltrated right 
through to the peritoneal coat, in many regions, by an 
embryonic carcinoma in which there were no sarcomatous 
elements. Carcinomatous tufts and tubules resembling 
the] pro-glomeruli of a] Wilms’ tumour were numerous 
(Fig. 758). The broad \ligament and the hilum of the 


757.—Pedunculated tumour. There is a transition from 


primitive mesenchyme to embryonic cartilage. ( 300.) 
ovary on one side contained some very small glandular 
structures, and it could not be decided whether they were 
mesonephric rests commonly found in those situations or 
whether they were carcinomatous metastases. 


COMMENT 


In the embryo the mesonephros develops from 
the intermediate cell mass and forms internal glo- 
meruli as in the metanephros. Its tubules are 
greatly coiled and open into the mesonephric duct 
and are at first segmental. Subsequently, secondary 
nephric units develop between the segmentally 
arranged ones, so that eventually a large mass of 
tubules and glomeruli is produced which projects 
into the abdominal cavity at each side of the mesen- 
tery. 

The remnants of the mesonephric duct persist in 
the hilum of the ovary, in the mesosalpinx, and in 
the cervix, since the duct in its early stages of develop- 
ment courses through the broad ligament close to the 
uterus and, at the level of the internal os, penetrates 
the substance of the cervix (Meyer, 1903). Vestiges 
of the mesonephric duct are found in the adult 
cervix, and carcinomas of these structures have been 
described (Huffman, 1948). Such remnants are said 
to occur in the cervices of 20 per cent of foetuses and 
adults, and in some cases these show adenomatous 
hyperplasia (Wolfe, 1940). It is therefore necessary 
to distinguish between a simple remnant of this 
structure and a true neoplasm. 

The unusual feature of this case is not the presence 
of an adenocarcinoma of mesonephric remnants in 
the cervix, rare enough as this is, but the fact that 
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the tumour had undergone degradation and de: iffer- 
entiation to an embryonic state. While it enjoyed 
the support of the normal cervical stroma, it rem ained 
well differentiated. When it began its exo hytic 
growth it apparently found it necessary to produce 
its own supporting stroma and to do this it reverted 
to an embryonic state by anaplasia. In this way it 
became capable of producing embryonic mesencliyme, 
adenocarcinoma, cartilage, and primitive myxomatous 
tissue. At the same time it invaded the myometrium 
and differentiated slightly to produce carcinomatous 
structures resembling pro-glomeruli. 

The features described could only be accounted 
for by either the persistence of ‘embryonic rests’ 
in the cervix for a period of fifty-three years before 


Fic. 758.—Myometrium. Embryonic carcinoma. There are 
several structures resembling pro-glomeruli, each with an in- 
vaginated tuft of solid epithelium and a short length of 
primitive proximal tubule. ( 80.) 


being stimulated to neoplasia, or else by the develop- 
ment of adenocarcinoma from a mature mesonephric 
vestige and the subsequent anaplastic degeneration 
of this growth to a primitive embryonic state. The 
latter seems the more reasonable and might have 
taken place in the following steps :— 


Cervical mesonephric remnant 
Mesonephric adenocarcinoma 
Dedifferentiation 

Malignant embryonal tumour 
Mesonephroblastoma 


This process is postulated because of the presence 
of well-differentiated cervical adenocarcinoma and 


because of the rarity of an embryonic tumour of | 


Wilms’ structure in an adult of fifty-three years. 

It has always been accepted that the Wilms’ 
tumour is a derivative of the forerunner of the adult 
mammalian kidney, the metanephros. It seems not 
unreasonable to believe, therefore, that a similar 
tumour could arise from the mesonephric duct since 
both the mesonephros and metanephros are decended 
from the same embryonic mesodermal mass. 
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WITH GYNACOMASTIA 651 


INTERSTITIAL-CELL TUMOUR OF TESTIS WITH GYNECOMASTIA 
By G. L. RITCHIE 


FROM THE DEPARTMENT OF RADIOTHERAPY, ROYAL INFIRMARY, ABERDEEN 


IN view of the rarity of these tumours, only some 
fifty having previously been described in the world 
literature, it is felt worth while to put on record the 
following case. 
CASE REPORT 
W.F., aged §8 years. First seen on Jan. 26, 1957, 


complaining of pain and swelling in left breast of two 
months’ duration. At first the pain felt as if a hair were 


Fic. 759.—Testicular tumour and unilateral 
gynecomastia. 


being pulled at the nipple. Later, as the swelling appeared, 
the pain ceased except for one or two tender areas. There 
had been some soreness in the right breast for a few days. 

ON EXAMINATION.—General condition good. There 
was obvious increase in size of the left breast, with a firm 
elongated swelling deep to the nipple. A small mobile 
left axillary node did not feel significant and there was 
no abnormality of the right breast. Abdominal examina- 
tion revealed that the left testis was the site of a tumour 
measuring approximately 45cm. (Fig. 759). The 
tumour was heavy and associated with a small hydrocele, 
but testicular sensation was still present. The spleen was 
just palpable, but no other abnormality was made out in 
the abdomen and further physical examination was 
negative. Although the tumour had been noted by the 
patient for about nine years it had been growing very slowly 
during this time, and the only trauma recalled was a hard 
kick on the scrotum at the age of 9 or 10 years. Radio- 
graphy of the chest was negative. W.R., negative. A 
—_e test to detect A.P.L. hormone gave a negative 
result. 

Feb. 7: Left orchidectomy performed. 

PATHOLOGY REPORT.—‘‘The specimen (Fig. 761) 
consisted of testis, epididymis, cord, and tunica vaginalis. 


A small effusion was found within the tunica. A solid, 
ovoid tumour (45 «4 cm.) occupied the main part of 
the body of the testis. This tumour was of greyish-yellow 
colour and was subdivided into lobules by connective- 
tissue septa. A thin rim of surviving testicular tissue was 
present antero-inferiorly. Histologically (Fig. 762) the 
tumour is composed of irregular sheets of large cells with 
vesicular nuclei and abundant, often faintly eosinophilic, 
cytoplasm. There is some irregularity of nuclear size 


FiG. 760.—Three months following operation 
(note resolution of gynecomastia). 


and hyperchromasia is occasionally seen. Mitotic activity 
is present, but it is not a striking feature. There is no 
attempt at acinar formation. In some foci aggregates of 
larger cells with small nuclei and abundant cytoplasm of 
‘foamy’ type can be seen—forming a ‘ hypernephroma-like’ 
pattern. Sections specially stained reveal much fat in 
many of the tumour cells. Heidenhain’s iron-hematoxylin 
shows rod-like structures in some fields and these are 
thought to be the ‘crystalloids’ occasionally seen in and 
around Leydig cells. This tumour is not a seminoma, nor 
is it a teratoma. It conforms to the pattern of an inter- 
stitial-cell tumour of testis, but is apparently rather less 
well differentiated than the usual interstitial-cell tumour 
and is therefore to be regarded as an_interstitial- 
cell carcinoma, probably of a rather low grade of malig- 
nancy.” 

PROGRESS.—The patient made an uneventful recovery 
and was discharged on Feb. 17, ten days after operation. 
At the time of discharge an obvious decrease in size of the 
left breast had occurred, although it was still appre- 
ciably larger than the right. The patient was seen at 
intervals for a time following operation and has remained 
well and free of symptoms since his operation. Fig. 760 
shows the patient at three months after operation. 
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Fic. 761.—Cut surface of gross specimen. 


DISCUSSION 


It is not proposed to review the literature since 
an excellent review was done by Diamond and 
Impink (1956). With regard to the changes sometimes 
found in the secondary sex characters in cases of this 
type, it is of interest to note that the patient noted 
no change in libido nor in the rate of growth of 
beard. He has no children, but this is due to the fact 
that there was marital trouble with his first wife and 
by the time of his second marriage he felt he was too 
old to have children. He did note that the right 
testis increased in size after removal of the left. 
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FIG. 762.—Photomicrograph of section of tumour 
H. and E. (x 80.) 


SUMMARY 


A case of interstitial-cell tumour of the testis 
with unilateral gynzcomastia is recorded. No 
other secondary sex characters were affected. The 
gynecomastia disappeared after removal of the 
tumour. 
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AORTOGASTRIC FISTULA 
By ABBAS A. LOOKMAN 


DEPARTMENT OF THORACIC SURGERY, ROYAL INFIRMARY, BRADFORD 


OZSOPHAGO-GASTROSTOMY is one of the popular pro- 
cedures for restoring the continuity of the alimentary 
tract after resection of the cesophagus. An unusual 
complication of this operation is the development of 
a fistula between the stomach and the aorta. 

Three fatal cases in which this was encountered 
are recorded here, and the possible aetiological 
factors are discussed in conjunction with the previous 
communications on the subject. 


CASE REPORTS 


Case 1.—Mrs. E. G., aged 79 years, was admitted to 
the hospital complaining of indigestion, heartburn, 
regurgitation for 30 to 40 years and occasional episodes 
of dysphagia. During the four months before admission 
her dysphagia had progressed to the point where she was 


able to swallow only liquids. She had lost considerable 
weight. Since the onset of dysphagia the heartburn was 
less distressing. 

Radiological barium studies of the cesophagus showed 
an irregular filling defect in the middle third and a hiatal 
hernia. Q£sophagoscopy showed retention of copious 
white froth in the cesophagus; a fungating growth almost 
completely occluding the lumen was seen at 27 cm. The 
microscopical examination of the biopsy showed the tissue 
to be gastric mucosa together with masses of oedematous 
connective tissue infiltrated by adenocarcinoma. The 
tumour tissue therefore originated from gastric epithelium 
rather than cesophageal, and this would, in turn, suggest 
that the tumour had originated in a_ gastric-lined 
cesophagus. 

On March 28, 1956 partial csophagectomy and 
csophagogastrostomy was performed through a left 
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thors-o-abdominal approach, with resection of the fifth 
rib. An extensive growth of the middle third of the 
cesoy iagus was found together with a sliding type of 
hiatal hernia. The stomach was apparently free from 
growth. The cesophagus was divided at the level of the 
superior border of the arch of the aorta. The growth was 


four months’ duration; she was able to swallow liquids 
only with difficulty. She had lost a lot of weight 
during this period. C&£sophagoscopy revealed a firm 
malignant stricture at 34 cm. A biopsy showed a well- 
differentiated squamous-cell carcinoma. 

On Oct. 2 partial esophagectomy and cesophago- 
gastrostomy was performed through a left thoraco- 
abdominal approach, with resection of the ninth rib. 
There was extensive growth of the lower third of the 
cesophagus invading the right pleura and the lung, with 
involvement of the lymph-glands along the lesser curvature 
of the stomach and around the ceeliac axis. The cesophagus 
was divided at the lower border of the arch of the aorta, 


Fic. 763.—Photographs of the post-mortem specimen of Case 1. The ulcer is situated across the e-sophagogastric anastomosis and 
a probe is passed through the aortogastric fistula. 


excised and continuity restored by cesophagogastrostomy 
using a separate opening in the stomach. The anastomosis, 
using chromic catgut, was performed to the left and level 
with the upper border of the arch of the aorta. The 
stomach was anchored to the pleura o erlying the descend- 
ing aorta 2 in. below the ievel of the anastomosis. 

The post-operative course was quite uneventful until 
three and a half weeks later, when she vomited a small 
quantity of fresh blood. Twelve hours later she had a 
large hematemesis accompanied by shock. A further 
twelve hours later she had a miassive hematemesis and 
immediately died—i.e. twenty-four hours after the onset 
of her hematemesis. 

Post-mortem examination showed the stomach to be 
greatly distended with blood. There was an ulcer 1:2 cm. 
in diameter situated at the anastomosis opposite the arch 
of the aorta. In the base of the ulcer was a small fistula 
communicating with the lumen of the aorta (Fig. 763). 
The aorta itself was healthy except for a few patches 
of atheroma. At the site of the fistula there appeared to 
be a small dissecting aneurysm through a plaque of 
atheroma. The stomach did not show any evidence of 
neoplasm and the mucosa at the point of the anchoring 
suture was healthy. Histology of the ulcer showed sub- 
acute ulceration with penetration through all muscle 
coats, with no fibrosis. 


Case 2.—Mrs. R. S., aged 70 years, was first seen on 
Aug. 14, 1956 with a history of progressive dysphagia of 


and the growth was removed along with the upper part of 
the stomach. QOisophagogastrostomy was carried out 
through a separate opening in the stomach. The anasto- 
mosis was performed to the right and under the arch of 
the aorta. 

The immediate post-operative period was smooth, and 
the wound healed by primary intention. She was taking a 
semi-solid diet and was ambulant at the end of two weeks. 
On the seventeenth post-operative day, at 2 p.m., she 
collapsed and had a hematemesis of 8 oz., accompanied 
by sudden pain in the chest. Later in the day she passed 
a large melzna stool and had a further hematemesis. 
Her condition remained critical and the response to 
resuscitation was poor. Early next morning at 6 a.m. she 
had a large hematemesis and immediately died. 

At autopsy the stomach was grossly distended with 
blood and an ulcer 1-5 cm. in diameter situated across the 
anastomosis was noted. The base was composed of blood- 
clot, soft debris, and remnants of catgut suture material 
used for the anastomosis. At a distance of 2:5 cm. from 
this ulcer a small gastric erosion was found in the line of 
the anastomosis, but this did not communicate with the 
aorta. At the site of the fistula the aorta and the anasto- 
mosis were adherent (Fig. 764). The aorta showed ulcera- 
tion and atheromatous changes around the opening of the 
fistula (Fig. 765). Histology at the site of the fistula 
showed the picture of peptic ulceration. The small area 
of gastric erosion showed no penetration beyond the 
submucosa. 
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Case 3.—Mrs. N. M., aged 49 years, gave a history of 
progressive dysphagia for three months and loss of I st. 
in weight during this period. &sophagoscopy was 
performed and a malignant stricture at 31 cm. from the 
upper incisor teeth was revealed. 


9 


Z 


Fic. 764.—Photograph of the post-mortem specimen of 
Case 2. Note the blood-clots and remnants of suture material 
in the base of the ulcer, which is situated across the anastomosis. 
There is also an area of gastric erosion with healthy mucous 
membrane between them. 


On July 26, 1957 partial esophagectomy and cesophago- 
gastrostomy was performed through a left thoraco- 
abdominal approach, with resection of the seventh rib. 
The growth was found to extend from 2-5 cm. below the 
arch of the aorta to the level of the diaphragm and was 
adherent to the opposite pleura. About 1 cm. below the 
arch of the aorta the cesophagus was divided. The growth 
was resected together with the upper fifth of the stomach 
and the spleen. The upper end of the cesophagus was 
brought to the left of the aortic arch and anastomosed 
with chronic catgut to the fundus of the stomach at the 
level of the arch. The anastomosis was found to rest freely 
on the aortic arch. 

The post-operative course was as follows: On the 
second day she developed some collapse of the left lower 
lobe and pleural effusion. Half a pint of blood-stained 
fluid was aspirated from the left pleural cavity on the third 
day. On the seventh day the left pleural cavity was drained 
by an intercostal catheter and an anastomotic leak was 
diagnosed. On the following day copious dark-coloured 
fluid was aspirated from the markedly distended stomach. 
On the evening of the twelfth day the patient was very 
apprehensive and complained of sudden pain in her chest, 
followed immediately by a massive hematemesis and 
fresh blood discharging through the intercostal catheter. 
Her condition deteriorated rapidly, and she continued to 
have repeated hematemesis for the next twelve hours, 
when she died. 

Autopsy revealed that the stomach was grossly 
distended with blood and that there had been a breakdown 
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of the anastomosis. There was an ulcer 2 cm. in dia:neter 
across the anastomosis and opposite the aorta. |; 
base of this ulcer was a fistula 0-5 cm. in diameter © 
municating with the great vessel. The aorta sli 
ulceration of the intima around the fistula. Histology of 
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Fic. 765.—Shows the aortic surface of the fistula and 
“aicneuennen plaques in the aorta in Case 2. 


the ulcer showed complete replacement of the gastric and 
esophageal wall by granulation tissue and debris, with 
very little fibrosis and extension of ulceration to the 
adventitial coat of the aorta. 


DISCUSSION 


The development of aortogastric fistula following 
cesophagectomy and cesophagogastrostomy for car- 
cinoma of the cesophagus has been recorded on two 
previous occasions. 

Merendino and Emerson (1950) reported the first 
2 cases. Their first case was a man aged 63 years 
who had cesophagectomy for carcinoma of the lower 
third of the cesophagus. The cesophagogastric 
anastomosis was performed to the right and at the 
inferior border of the aortic arch. At the time of 
anastomosis a suture was accidentally placed through 
the aortic wall. On the twelfth post-operative day 
the patient experienced a sudden pain in the chest 
and immediately had a small hematemesis. A further 
hematemesis followed, and he died 2 hours later. 

Autopsy revealed a fistula between the aorta and 
the cesophagogastric anastomosis, apparently created 
by the accidental suture. 

Their second case was a man aged 50 years who 
had a growth at the junction of the lower and the 
middle third, and the cesophagogastric anastomosis 
was also placed to the right and underneath the arch 
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of the aorta. In this case the gastrosplenic ligament 
was in:erposed between the aorta and the anastomosis, 
but rot sutured. This was done with the specific 
purpese of protecting against the possibility of 
develuping aortogastric fistula. 

At autopsy the ligament appeared to have under- 
gone dissolution. On the seventeenth post-operative 
day the anastomosis leaked, followed by empyema. 
Radiological examinations five weeks after the opera- 
tion showed stenosis at the site of anastomosis and 
a blind tract about 1 cm. long extending laterally 
from it (i.e., towards the aorta). Dilatation was 
subsequently carried out. Six weeks later the patient 
was re-admitted with a sudden onset of chest pain 
associated with hematemesis. He died 15 hours later 
from progressive hemorrhage. Autopsy showed an 
ulcer 2 cm. in diameter at the level of the anastomosis 
on its lateral side communicating with the aorta by 
an opening that was 6 mm. in diameter. 

Brookes and Stafford (1952) reported a case of a 
woman 59 years of age who had carcinoma of the 
cesophagus-extending from 1 cm. below the arch of 
the aorta for a distance of 6 cm. Following cesopha- 
gectomy the cesophagogastric anastomosis was per- 
formed to the left of the aortic arch. The stomach 
was anchored to the mediastinal pleura over the 
aorta by a suture. This was well away from the site 
of anastomosis. On the fourth post-operative day 
she developed a leak from the anastomosis. The 
resulting empyema was subsequently drained. On the 
tenth post-operative day the chest was re-opened and 
the leak in the anastomosis was repaired. Subse- 
quently there was a further leak and the empyema 
was showing satisfactory progress. Eight weeks later 
the patient suddenly collapsed with hemorrhage 
through the empyema track and copious hematemesis. 
She died within a few minutes. 

Autopsy revealed an aortogastric fistula. At the 
site where the stomach was anchored to the aorta 
there was an ulcer; two small erosions in its base had 
extended directly into the vessel wall. 

In considering the aetiological factors direct 
trauma to the aortic wall is self-evident. It is possible 
that the tension of anchoring sutures on the stomach 
may be a factor in causing local ischemia leading 
to ulceration which may progress to involve all the 
coats. However, in Case 1 the site of anchoring 
suture was noted to be healthy. 

Immediate relationship and direct contact of the 
line of anastomosis to the aortic arch seems to pre- 
dispose to fistula formation. Three were placed to 
the right and under the arch of the aorta, one at the 
upper border, and two to the left of it. 

Ulceration in the immediate neighbourhood of 
the anastomosis was a common feature in these cases. 
Ulceration of the gastric mucosa following cesopha- 
gectomy and total vagotomy has been previously 
observed. In one of the present cases, Case 2, there 
was in addition a superficial erosion. 

It would therefore appear that ulceration precedes 
fistula formation and eventually extends to involve 
the aorta. 

Erosion of blood-vessels is a frequent complication 
associated with chronic peptic ulceration, and it is 
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likely that the aorta is eroded by the same process, 
i.e., by the action of hydrochloric acid and digestive 
enzymes. Ulceration of the jejunum and fistula 
formation into the aorta has never been described 
in association with jejuno-cesophagostomy, and this 
would support the significance of gastric secretion in 
producing the fistula. 

The other contributory factors causing ulceration 
and imperfect healing of the anastomosis are the 
impoverished blood-supply at the anastomosis as the 
result of mobilization of the stomach and cesophagus 
and infection around the anastomosis—in particular, 
a localized abscess formation between the suture line 
and the aorta. 

The constant pulsations of the aorta with systolic 
pressure head may hasten the process of thinning 
out the ulcer crater. The onset of hemorrhage in 
these 6 cases was variable from the twelfth post- 
operative day to eleven weeks; on an average the 
interval was 3-4 weeks. If the aortic wall against the 
ulceration is subjected to trauma, or is in a state of 
degeneration or involved in the process of inflamma- 
tion, it is more likely that fistula formation will occur. 
Atheromatous plaques were noted in Cases I and 2 
at the site of the fistula. 


CONCLUSION 


The interval between the prodromal hematemesis 
and death from exsanguination was found to vary 
from a few minutes to 24 hours, with an average of 
16 hours. The diagnosis is based upon the recognition 
of this ‘warning’ hamatemesis, accompanied by 
shock, sudden chest pain, a collapsed state, and a fall 
in the blood-pressure. Conservative treatment with 
resuscitation measures has proved unsuccessful in 
these 6 cases. 

It would therefore seem a reasonable suggestion 
that surgical intervention should be seriously con- 
sidered. Immediate thoracotomy and repair of the 
fistula after direct control of the hemorrhage by 
partial lateral occlusion of the aorta should be under- 
taken before the vital organs have suffered irreversible 
changes from the effect of the blood-loss. 


SUMMARY 


Three fatal cases due to exsanguination from an 
aortic fistula following cesophagogastrectomy are 
illustrated. The literature on the subject is reviewed. 
The possible aetiological factors are discussed. Direct 
control of the hemorrhage by surgical intervention 
is advocated. 


I am very grateful to Mr. J. S. Davidson for his 
valuable guidance and encouragement; and to Mr. 
E. R. Lecutier for his criticisms and advice. The 
cases reported here were under their care and I am 
indebted for their kind permission to quote them. 
The photographs were prepared by Mr. P. Harrison. 
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SMALL-BOWEL OBSTRUCTION FOLLOWING ANTECOLIC PARTIAL 
GASTRECTOMY 


By C. I. COOLING 


SENIOR SURGICAL REGISTRAR, WESTMINSTER (GORDON) HOSPITAL 


It is well recognized that small-bowel obstruction 
may follow antecolic partial gastrectomy. The cause 
of obstruction is usually an internal hernia, the small 
bowel passing through the gap between the anasto- 
mosis in front and the transverse colon behind. 
Stammers (1952, 1954, 1955) first drew attention to 
this condition by reporting a case of his own and 
subsequently describing 15 cases that he had 
collected. He found that these cases fell into five 
different groups according to the mechanics of the 
obstruction, and he also described a sixth type of 
internal hernia associated with the retrocolic anasto- 
mosis. On this experience he strongly advocated 
closure of these artificial gaps with a few sutures. 

The case recorded here is a rare form of small- 
bowel obstruction following the antecolic type of 
partial gastrectomy, but unassociated with the gap 
described. The obstruction of the small intestine 
was caused by a very dilated colon which bulged 
around the sides of the anastomosis from behind, 
became adherent to itself in front, and kinked the 
efferent loop of the anastomosis. 


CASE REPORT 


The patient, a man aged 80 years, gave a history of 
obstinate constipation for twenty years following hemor- 
rhoidectomy. During the previous few months he had 
developed nausea, flatulence, anorexia, loss of weight, and 
had vomited on one occasion. 

ON EXAMINATION.—He was found to be a frail, elderly 
man with abdominal distension and a palpable mass in 
the upper abdomen. His hemoglobin was 50 per cent. 
Barium-meal examination revealed gross irregularity of 
the distal third of the stomach, mainly on the greater 
curvature, the appearances being consistent with a 
neoplasm. A barium enema showed gross gaseous disten- 
sion throughout the colon and the presence of a redundant 
loop of sigmoid colon, but no organic obstruction. 

AT OPERATION.—A laparotomy was performed on 
Oct. 29, 1957 through a midline upper abdominal incision. 
Free fluid was present in the peritoneal cavity, and a 
large carcinoma of the stomach found to be infiltrating 
the pancreas, although the liver appeared to be free of 
metastases. A palliative partial gastrectomy was per- 
formed with an antecolic type of gastrojejunal anastomosis. 

The post-operative routine of an indwelling Ryle’s 
tube and intravenous therapy was followed for 48 hr. and 
then discontinued. On the third day, however, he 
vomited 8 oz. of fluid and his abdomen was distended. A 
large amount of flatus was passed after an enema had been 
given. Owing to further vomiting, oral feeding was 
discontinued and the previous treatment by gastric 
suction and intravenous infusion recommenced. At no 
time did he complain of any abdominal pain. On the 
eleventh post-operative day 40 oz. of fluid were aspirated 
through the gastric tube and on the thirteenth post- 
operative day 57 oz. By the eighteenth day gastric aspira- 
tion was still excessive and vomiting occurred if it was 
discontinued. On this account a further laparotomy was 
performed. 

The findings were at first difficult to interpret as the 
anastomosis appeared to be retrocolic in position. On 
dissection, however, the transverse colon was found to be 
adherent to itself in front of the anastomosis (Fig. 766 A) 


and had kinked the efferent limb (Fig. 766 8B). Apart 


from that portion immediately behind the anastomosis | 


the colon appeared to be distended with gas throughout 
its length. After freeing the adherent colon from the 
anastomosis, an entero-enterostomy between the afferent 


and efferent loops was performed, and a jejunostomy 


established. His subsequent progress was uneventful, 


Fic. 766.—Diagram to show distended colon enveloping 
the gastrojejunal anastomosis (A), and kinking the efferent 
limb of :ejunum (B). 


apart from troublesome constipation requiring frequent 
enemata. The jejunostomy was only used for a few days 
and then allowed to close, by which time oral feeding was 
adequate. Histological examination of the specimen 
showed it to be a poorly differentiated adenocarcinoma of 
the stomach. 


DISCUSSION 


The management of post-operative intestinal 
obstruction is a difficult problem, and Cooke (1958) 
pointed out the dangers of too conservative an 


approach and the difficulty in deciding when strangu- | 


lation of bowel has occurred. The symptoms of 
post-gastrectomy intestinal obstruction may not be 
clear cut. Normal gastric emptying following partial 
gastrectomy may not become re-established for some 
days, as in the case described by Abel and Cooling 
(1957) where gastric suction was required for 13 
days. In such circumstances it is difficult to decide 
at which moment to discontinue conservative treat- 
ment in favour of operation, and particularly since 
gastric suction may temporarily relieve any pain. 
To wait too long may be dangerous. In the case 
described second laparotomy was delayed until the 
eighteenth day and then an organic obstruction was 
found. 
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REVIEWS AND NOTICES OF BOOKS 


SUMMARY 


I. ‘ollowing partial gastrectomy small-bowel 
obstru-tion is possible from an internal hernia 
follow.ag the antecolic or retrocolic type of anasto- 
mosis. 

2. A rare cause of small-bowel obstruction 
associated with antecolic anastomosis and a dilated 
atonic colon is described. 


I wish to thank Mr. R. W. Raven for permission to 
publish details of this case under his care. I am also 
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indebted to Miss Hassell, of the Westminster 
Hospital Photographic Department, for the illus- 
tration. 
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Chirurgie der Arterien. By Doz. Dr. 
9} in. Pp. viii, with 150 illustrations. 
Stuttgart: Georg Thieme. D.M. 59. 


THOUGH arterial surgery requires skilled judgement bred 
of specialized experience, and involves complicated 
diagnostic as well as operative techniques, it is still within 
the scope of the interested general surgeon. A good book 
devoted to this subject is therefore likely to be in much 
demand. 

This well-produced monograph from Germany is a 
first-rate contribution. It is difficult to single out any 
particular chapter for special praise, but the section 
devoted to coronary insufficiency, the most formidable of 
remaining challenges to the arterial surgeon, is impressively 
well done. Throughout, critical evaluation of current 
thought and methods is combined with a practical 
approach which is virtually all-embracing: unequivocal 
advice on management of arterial spasm in connexion with 
Volkmann’s ischemic contracture, not considered at all, 
is missed. This small gap apart, the book is highly 
commended. 


By P. MaATHIEvu. 8} in. 
Pp. 211, with 103 illustrations. 1959. Paris: L’Ex- 
pansion Scientifique Frangaise. 1500 fr. 


It is unusual to find such a complete summary of this 
subject published in such a small volume. 

After a brief general survey, each anatomical area is 
discussed with particular reference to the most suitable 
method of treatment and the prognosis. 

The text is clear and concise. Line drawings replace 
radiographs and, as well as illustrating the text adequately, 
they serve to keep the cost of the book reasonable. 


Fractures et Luxations. 


The Pathology and Management of Portal Hyper- 
tension. By R. MILNES WALKER, M.S., F.R.C.S., 
Professor of Surgery, University of Bristol. 9 ~ 5} in. 
Pp. 113+-viii, with 67 illustrations. 1959. London: 
Edward Arnold (Publishers) Ltd. 35s. 


PROFESSOR MILNES WALKER has written a_ valuable 
addition to the monographs that have appeared during the 
last year or two on portal hypertension. He covers the 
subject from more aspects than the title would suggest, 
dealing with the anatomy and physiology, pathology, 
effects, clinical aspects, management, and treatment of 
portal hypertension, before describirg in considerable 
detail his methods of doing porta-caval and spleno-renal 
anastomoses. Direct operations on the varices are then 
briefly considered. Portal systemic encephalopathy and 
portal hypertension in children have chapters to them- 
selves and, finally, the results of treatment are discussed. 
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The value of the book is that it gives Professor Milnes 
Walker’s own personal views and it is not to be expected 
that contrary opinions and theories will be considered in 
detail. 

In the interests of brevity the number of references is 
small and those that are given are unfortunately 
inadequately indexed. For example, Madden’s theory on 
the site of obstruction to the flow of portal blood is taken 
as an important premise, but no reference is given. This 
detracts little from the interest aroused by the chapter on 
pathology. In this the speculative theories to which the 
author subscribes will undoubtedly form the starting point 
of much discussion. 

The detailed description of the operation of porta- 
caval anastomosis through the full thoraco-abdominal 
approach will be of great practical value to all surgeons 
interested in this complex subject. 


Konservative und chirurgische Behandlung ange- 
borener und erworbener Herzfehler. By E. 
DerrA, Diisseldorf; O. BAYER, Berlin; and H. H. 
WALTER, Berlin. 8} 5} in. Pp. 64+-viii, with 25 
illustrations. 1959. Stuttgart: Georg Thieme. 
D.M. 6.40. 


THREE lectures on the management of congenital and 
acquired cardiac defects, part of a cardiological post- 
graduate course held in Berlin in May, 1958, have been 
brought together in this booklet. 

The three contributors give a lucid and well-integrated 
account, covering the entire field in surprisingly few pages. 
The importance of basic cardiac physiology, especially 
hemodynamics, is stressed throughout, even in the 
excellent chapter devoted to supportive medical therapy. 
The reviewer foresees a time, probably within this century, 
when physiology and related sciences will replace remaining 
empiricism in internal medicine. 

Cardiac surgeons will be particularly interested in 
Professor Derra’s advocacy of the direct as opposed to the 
transventricular approach in pulmonary, and latterly also 
in aortic, stenosis. 

Those who are able to read German will find this little 
book a valuable and illuminating vantage-point from 
which to view this subject. 


Traité de Technique Chirurgicale. Volume VII. 


Abdomen. By JEAN QuENU, J. LoyGuE, and A. 
Dusost. 9} in. Pp. 770 viii, with 526 illustra- 
tions. 1959. Paris: Masson et Cie. 7200 fr. 


Tuis is the penultimate of an eight-volume series on 
surgical technique which now appears in an entirely 
re-cast second edition, the first having been produced in 
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1944. This volume deals with biliary, pancreatic, and 
splenic operations, the abdominal vessels and nerves, 
abdominal trauma, intestinal obstruction, and peritonitis. 

The text is completely up to date, as illustrated by 
detailed accounts of the most modern techniques of right 
hepatic lobectomy, pancreatectomy, porta-caval anasto- 
mosis, resection and graft replacement of the aorta, and 
endarterectomy. 

As one would expect in a surgical text-book from the 
country of Mallet-Guy, the section on gall-bladder surgery 
is particularly good and includes full details of operative 
cholangiography, although here illustrative radiographs 
might have been usefully included. Here and there one 
comes across procedures which appear strange to a reader 
in this country, for example hepatopexy, splenopexy, and 
implantation of the proximal stump of pancreas into a 
jejunal loop after resection of the tail. 

References are given at the end of each chapter but 
British authors are rarely mentioned; an account of 
abdominal injuries without reference to Gordon-Taylor 
seems naked! 

These are, however, minor criticisms of a well-written, 
beautifully produced, and profusely illustrated book. 


Clinical Neurosurgery, The Proceedings of the 
Congress of Neurological Surgeons, Washington, 
D.C., 1957. Volume 5. 95} in. Pp. 
illustrated. 1958. Baltimore: Williams & Wilkins Co. 
(London: Bailliére, Tindall & Cox Ltd.). 64s. 


THIs is the fifth volume of the proceedings of the congress 
of neurological surgeons held in the United States and 
records the meeting in Washington, D.C., in November, 
1957. It is dedicated to Francis Grant, of Philadelphia, 
and the majority of the collected papers of which it is 
composed deal with neurological surgery in children. A 
brief biographical sketch of Dr. Grant by G. M. Austin 
and a bibliography of his published papers is followed by 
two papers of which he is the part author. “A Clinical 
Study of Two Hundred Gliomas in the Posterior Fossa 
of Children” is written in conjunction with R. K. Jones; 
“*Experiences with Cordotomy” with Francis A. Wood; 
while Dr. Grant is the sole author of “The Surgery of 
Meningiomas at the Base of the Brain”. The remainder 
of the book is composed of a further eight chapters by 
several contributors who write on various neurological 
and neurosurgical problems, of a list of the names and 
addresses of members who attended the congress, and of an 
index. Among much that is of interest, the limitations and 
complications of cordotomy, both low and high, unilateral 
and bilateral, are noteworthy; motor complications of 
some significant degree occurring in roughly 20 per cent 
of patients who have had bilateral operations, and bladder 
paralysis, usually of lasting character, being the rule in 
these also. The book is of similar appearance and of much 
the same size as its predecessors and neurologists and 
surgeons who practise in this field will want to have it in 
their bookshelves to complete a remarkable series. 


Nouvelle Pratique Chirurgicale Illustrée. Edited by 
JEAN QUENU. 10} « 7in. Pp. 296, with 254 illustrations. 
1958. Paris: Gaston Doin et Cie. 3500 fr. 


Tuis is the twelfth volume of a series published under the 
editorship of Professor Jean Quénu and providing a 
pictorial atlas of a variety of surgical operations which are 
apparently selected and arranged at random. 

The present volume deals with the following: (1) 
Middle-lobe lobectomy for tuberculoma (Claude Dubost) ; 
(2) End-to-side porta-caval anastomosis for portal hyper- 
tension (Claude Dubost); (3) Excision of a large retro- 
peritoneal pararenal lipoma (Louis Quénu); (4) Prevention 
of bone and joint tuberculosis by excision of infected 
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lymphatics (R. Kaufman); (5) Modified Mar hester 
operation for repair of uterovaginal prolap:: (M, 
Chartier); (6) Pollicization of the ring finger by Lelac’s 
method (J. Gouzon); (7) Surgical treatment of hallux 
valgus by excision of the base of the first phalanx (J. P. | 
Dejouany). 

Each chapter begins with one or two pages oi letter- 
press describing briefly the indications and scope of the 
operation. Then follows a series of excellent fuil-page 
black-and-white line drawings illustrating the successive 
steps of it with great detail and clarity. Some indeed may 
think that there is too much detail and that there is not 
much value in a full-page drawing of tetra towels being 
applied, or of a disembodied hand touching an artery 
forceps with a diathermy needle! Nevertheless the 
presentation as a whole gives a very clear idea of the 
methods described (on the whole fairly standard ones), 
but its value is surely diminished by the haphazard \ 
arrangement and choice of operations. f 

The book is paper-backed and the paper is of poor 
quality by British standards. There are a few typo- 
graphical errors. 


Transplantable and Transmissible Tumors of 
Animals. By L. Stewart, M.D., KATHARINE 
C. SNELL, Lucia J. DUNHAM, M.D., SAMUEL M. 
ScHYLEN, M.D. Laboratory of Pathology, National 
Cancer Institute, National Institutes of Health, 
Bethesda, Maryland. Section XII—Fascicle 4o of 
the Atlas of Tumor Pathology. 10} » 7$in. Pp. 378, 
with 287 illustrations. 1959. Washington, D.C.: 
Armed Forces Institute of Pathology. $3.50. 


Tuis is Section XII—Fascicle 40 of the Atlas of Tumor 
Pathology published by the American Armed Forces 
Institute of Pathology. The whole work is a superb atlas 
of pathology beautifully illustrated and documented. 

The present volume is in line with the former ones 
and contains a wealth of material that would be impossible | 
to find elsewhere. The illustrations, and especially the | 
photomicrographs, are magnificent, especially the coloured | 
ones 

The book will appeal not only to pathologists but also 
to all those who are interested in cancer research. As a 
reference volume it could not be bettered. 


Physiology of Spinal Anesthesia. By NicHoLas M. | 
GREENE, B.S., M.A., M.D., Professor of Anesthesi- | 
ology and Lecturer in Pharmacology, Yale University 
School of Medicine. 95} in. Pp. 195+-xii, with 
7 illustrations. 1958. Baltimore: The Williams & 
Co. (London: Bailli¢re, Tindall & Cox Ltd.). 
48s. 

TuIs book is something more than an account of 

the physiological disturbances consequent on_ spinal 

anesthesia. It is a comprehensive guide to those aspects : 
of physiology with which the anesthetist who uses spinal | 
anesthesia should be conversant. 

It contains chapters on the nervous system, the cardio- 
vascular system, pulmonary hemodynamics, hepatic, 
renal, and endocrine function, the digestive system, 
metabolism, and obstetric physiology. 

The section on cardiovascular physiology is crystal | 
clear. No one who sets out to produce controlled hypo- | 
tension with the aid of spinal anesthesia can fail to profit 
by its analysis of the many factors involved. The chapter 
on obstetric physiology is clearly the fruit of wide 
experience. It makes plain many things which have! 
puzzled the young anesthetist. 

The other sections deal in a well-balanced way with such | ' 
matters as respiratory failure occurring during anesthesia, 
a comparison of the effects of spinal and general anesthesia | 
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on the function of the liver, the effects of sympathetic 
dene: vation on renal blood-flow, the relationship of spinal 
anesthesia to ‘shock’ and its place in the diagnosis and 
treatment of spastic intestinal obstruction. The author 
adopts a properly sceptical attitude to the advantages 
attributed to spinal anesthesia in the diagnosis and treat- 
ment of vasospastic conditions; and while he lays the 
foundations for an understanding of some of the neuro- 
logical sequele of subarachnoid block he does not deal 
with their pathology. 

The author has read widely, and his review of the 
literature is comprehensive but discriminating. He has 
the gift of writing pleasantly, in precise and unambiguous 
English which is nevertheless entirely unpedantic. The 
book is a welcome contribution to the literature of 
anesthesia. 


Manuel de Traumatologie. By GrorGes RIEUNAU. 
10}*7 in. Pp. 220, with 107 illustrations. 1959. 
Paris: Masson et Cie. 3000 fr. 


TuIs book is based on the personal experience of the 
author over a period of twenty-five years and has been 
written for the guidance of undergraduate and post- 
graduate students. The title is misleading, for the book 
does not mention such fundamental aspects of traumatic 
surgery as resuscitation, estimation of blood-loss, adequate 
transfusion, or the coexistence of multiple injuries. 
Instead it deals purely and simply with the treatment of 
fractures of the limbs, spine, shoulder, and pelvis. The 
problem of skin loss in compound fractures is virtually 
ignored and there is no mention of the torsion-avulsion 
type of injury or its management. 

The methods of treatment advocated are very clearly 
explained in the text, which has a brief didactic style not 
unlike that of Professor Lee McGregor’s classic on 
Surgical Anatomy. The accompanying diagrams and 
drawirgs are a model of clarity and simplicity. 

The author has an obvious personal interest in internal 
derangements of the knee-joint and a whole chapter is 
devoted to lesions of the meniscus. The author is a strong 
advocate of contrast arthrography and has elsewhere 
reported a personal series of more than 800 cases investi- 
gated in this way. By contrast it is rather surprising to 
find that only 9 pages are devoted to injuries of the ankle 
and that no mention is made of Bonnin’s study of these 
lesions. Similarly the section devoted to injuries of the 
hand is scrappy and very disappointing. 

There are many references in the text to well-known 
British and American authors. Many French authors are 
also named, some of whom are not well known in this 
country but whose work would appear to be well worth 
further study. It is therefore a pity to find that there is 
no bibliography. 

This book cannot be regarded as a comprehensive 
outline of the treatment of fractures, but within its own 
very carefully defined limitations it gives an accurate 
description of techniques which would be generally 
accepted in this country. 


Surgery of the Colon. By E. S. R. HuGues, M.D., 
M.S.(Melb.), F.R.C.S.(Eng.), F.R.A.C.S., Hon. Sur- 
geon, The Royal Melbourne Hospital, Melbourne. 
9} <6} in. Pp. 416+ viii, with 234 illustrations. 1959. 
Edinburgh: E. & S. Livingstone Ltd. 63s. 

THERE are many books devoted to the surgery of the colon, 

but there is always room for others, especially if they add 

to one’s knowledge of this important branch of surgery. 

Mr. Hughes has already published a monograph on the 

Surgery of the anus, anal canal, and rectum, and this 

present monograph may be looked upon as a sequel to the 

former one. 
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The outstanding feature of this book is the fact that it 
represents the author’s own method of treating colonic 
diseases. The city of Melbourne has always had a reputa- 
tion for surgeons interested in the colon ever since the 
published works of Sir Hugh Devine, and it is pleasing 
to note that the author has included a photograph of that 
great surgeon as a frontispiece to his book. 

his volume is comprehensive and includes chapters 
on chronic constipation and chronic diarrhoea as well as 
those on ameebiasis and actinomycosis of the colon. There 
is an excellent chapter on injuries to the large bowel which 
includes gunshot wounds of the abdomen involving the 
colon. The various techniques which are used in these 
traumatic cases are well described and illustrated. 

The problem of ulcerative colitis is well presented and 
the various forms of operative procedure are well portrayed. 

As would be expected, a large part of this monograph 
is devoted to the diagnosis and treatment of cancer of the 
colon. The author’s extensive experience in this branch 
of surgery can be seen in the able way he deals with his 
cases. 

We would like to repeat what we said when we reviewed 
Mr. Hughes’s former monograph: ‘We would like to 
congratulate the author on the excellence and clarity of 
the illustrations in this book, especially the line drawings, 
the majority of which are original.” 


Shakespeare and Medicine. By R. R. Simpson, M.B., 
Ch.B., F.R.C.S. 84 54 in. Pp. 267 viii, with 
four plates. 1959. Edinburgh and London: E. & S. 
Livingstone Ltd. 2§s. 


THIS is a book which will make a strong appeal to the 
medical profession for there are many doctors who are 
very fond of all that Shakespeare stands for. 

Shakespeare used doctors as characters in several of 
his plays and he certainly was conversant with the common 
practices of medicine as appertained in his day and 
generation. 

Mr. R. R. Simpson has written a very useful reference 
book on Shakespeare and Medicine and we feel sure it 
will prove very popular. 

The price of this book is most moderate. 


Orthopedic Surgery. By Sir WALTER MERCER, M.Ch. 
Orth., F.R.C.S., F.R.S. (Edin.), Professor Emeritus, 
Orthopedic Surgery, University of Edinburgh. 
Fifth edition. 9 5? in. Pp. 1075 xii, with 422 
illustrations. 1959. London: Edward Arnold 
(Publishers) Ltd. gos. 


THE new fifth edition of this well-known work has been 
very thoroughly revised and in places entirely rewritten. 
Many new illustrations have been added. 

There can be little doubt that this edition will prove 
as popular as the former editions, for it sets out in an 
interesting and practical way the large and extensive field 
of orthopedic surgery. Sir Walter is a versatile surgeon 
who can turn his hand to any specialized branch of surgery 
and has done so on many occasions. 

We congratulate Sir Walter on an excellent production. 


The Hand: Its Anatomy and Diseases. By JOHN J. 
ByrneE, M.D., Professor of Surgery, Boston University 
School of Medicine. 9 « 6in. Pp. 384 — xiv, with 163 
illustrations. 1959. Oxford: Blackwell Scientific 
Publications. 

Many books in the past have been written about the hand 

but there is always room for others if they contribute 

something fresh to our knowledge. 
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This monograph covers all phases of diseases of the 
hand. The anatomy and development of the hand are 
presented in a comprehensive and detailed manner but 
congenital anomalies are not considered. The non- 
inclusion of congenital anomalies is perhaps a good thing, 
as A. J. Barsky recently presented the medical profession 
with an excellent monograph on this subject. 

The infections of the hand, including the palmar 
spaces, are considered in detail. The many and varied 
forms of trauma and other injuries of the hand are dealt 
with in an interesting and practical way. 

To-day resident medical officers, especiaily those 
detailed for casualty duty, will find this book most 
useful. 


Treatment of Cancer and Allied Diseases. Tumors 
of the Nervous System. Edited by G. T. Pack, M.D., 
F.A.C.S., Attending Surgeon, Memorial Centre for 
Cancer and Allied Diseases, New York; and IRVING 
M. ArtEL, M.D., F.A.C.S., Associate Clinical Pro- 
fessor of Surgery, New York Medical College. 
Second edition. 10 6} in. Pp. 316 xviii, with 
340 illustrations. 1959. London: Pitman Medical 
Publishing Co. Ltd. £5 5s. 


THIs is a clearly written monograph which is beautifully 
illustrated with a large number of original drawings ; 
many of them depict actual operative procedures. 

The opening pages of the book are devoted to a general 
discussion of the major approaches to treatment before 
considering specific neoplasms. 

The volume contains a vast amount of information on 
the clinical management of patients with every known type 
of cancer of the nervous system. 

The matured clinical acumen of the editors has resulted 
in a clear and concise volume in spite of the fact that 
some thirty authorities in the ever expanding field of 
neuro-surgery and radiotherapy have contributed to the 
book 


As a book of reference dealing with cancer of the 
nervous system it could not be bettered. 


Breast Cancer. MD» Modifying Prognosis. By 
A. J. Devario, M.D. 5? in. Pp. 208 + xvi. 
1959. New York: The *Macrnillan Co. §2s. 6d. 


THIS is an interesting monograph because it presents a 
factual study of various treatments used on 465 patients 
admitted for breast cancer to a New Jersey hospital from 
1934 to 1951 inclusive. 

r. Delario’s data represent a 100 per cent follow-up 
of all 465 patients. The best form of treatment in early 
cases of breast cancer was found to be radical excision 
without any form of radiation. 

There are some 137 tables giving the various forms of 
treatment and the survival rates without recurrences. 

Anyone interested in breast cancer should have a 
copy of this book for reference. 


Textbook of wy Edited by H. Frep MOSELEY, 
M.A., D.M., h. (Oxon.), F.A.C.S., F.R.C.S. 
(Eng.), F.R.C.S. ra » Assistant Professor of Surgery, 
McGill University. Third edition. 10 « 6} in. Pp. 1336 

xxiv, with 738 text illustrations and 108 colour 
plates. 1959. St. Louis: C. V. Mosby Co. (London: 
Henry Kimpton). £6 7s. 6d. 
Tue third edition of this well-known text-book of surgery 
has been completely revised and in parts rewritten. It 
portrays the present-day surgery as practised and taught 
in Canada and the United States. There is little difference 
as far as we can see between the technique of surgery as 
pursued on either side of the Atlantic. Throughout the 
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book the illustrations are good, especially the co’ ured 
plates. The author seems to have the happy kn: -k of 
obtaining the services, as contributors, of the best su. zeons 
in Canada and the United States. 


Surgical Pathology. By LAUREN V. ACKERMAN, \..D., 
Professor of Surgical Pathology and Path logy, 
Washington University School of Medicine, St. | ouis ; 
and HARVEY R. BUTCHER, jun., M.D. Second edition. 
9? = 63 in. Pp. 1096, with 1114 illustrations. 1959, 
St. Louis: C. V. Mosby Co. (London: Henry Kimpton). 
£5 12s. 6d. 


IT is only six short years since the first edition of this work 
appeared and in the interval the authors have managed 
to prune and revise the whole text. For a text-book of 
surgical pathology the best combination of authorship is 
that of a pathologist and a surgeon working together; 
and that is what we have in this book. 

The outstanding feature of this work is the large 
number of illustrations, some 1114 in all. The illustrations 
are excellent and could not be bettered, especially the 
photomicrographs. 

There can be little doubt that the second edition of 
this work will still continue to be the standard book of 
reference on surgical pathology. 


Fracture Surgery. A Textbook of Common Fractures. 
By Henry M.D., Consulting Orthopedic 
Surgeon, Hospital for Joint Diseases, New York; 
and ROBERT AUSTIN MILcH, M.D., Assistant Resident 
Surgeon, Peter Bent Brigham Hospital, Boston. 
10 =< 6$in. Pp. 470 + x, with 671 illustrations. 1959. 
New York: Heeber-Harper (London: Pitman Medical 
Publishing). £7. 


Tuis book covers the whole field of fracture problems. In 
this traumatic age it is essential that the diagnosis and 
treatment of fractures should be practical and competent. 
he book itself is divided into four sections: The 
first is devoted to general considerations, in which the value 
of plaster-of-Paris is placed in a proper light. 
Dr. Herbert Dubovsky has written an interesting 
chapter on regional anesthesia in fracture treatment. The 


second section deals with the axial skeleton; fractures of © 


the vertebral column and of the thoracic cage are treated : 


in a very practical way. 

In section III fractures of the upper extremity are 
considered in detail and many excellent radiographs are 
included. 

The fourth section deals with fractures of the lower 
extremity. 

The book is carefully planned for quick and ready 


reference; it should prove of real value to residents who © 


have to treat emergency fractures. 


Technique. By STEPHEN Power, M.S., 
F.R.C.S., Senior Surgeon to the Dreadnought 
Hospital, Greenwich. Second edition. 7} = 4} in. 
Pp. 411 x, with 198 illustrations. 1959. London: 
William Heinemann. 40s. 


THIs small monograph is well suited for the house surgeon | 


and the resident surgical officer, for it supplies a wealth 
of practical surgical technique which is in use in our 
hospitals. 

To-day when medical students have a very compre- 


hensive curriculum to cover many of them on qualification | 


feel the need of a small pocket book on surgery and surgical 
proficiency and technique. 

The second edition of this book has been thoroughly 
revised and considerable additions have been incorporated. 
The illustrations, numbering nearly 200, are, with very 
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> few exceptions, original and will prove valuable to 
the reader. 

We are convinced that this second edition will prove 
even nore popular than the first 


Intracardiac Phenomena. By ALDo A. Luisapa, M.D., 
Director, Division of Cardiology and Associate Pro- 
fessor of Medicine, The Chicago Medical School; 
and Cut KoncG Liv, M.D., Chief, Laboratory of 
Catheterization and Associate of Clinical Medicine, 
The Chicago Medical School. Second edition. 
10x 6} in. Pp. 179+x, with 82 illustrations. 1958. 
New York and London: Grune and Stratton, Inc. 
$9.50. 
Part of the material presented in this monograph was 
published in 1958 under the title Cardiac Pressures and 
Pulses. The authors state that a revision was imposed by 
the development of left heart catheterization. The tech- 
niques of this latter included are those of transbronchial 
puncture, of puncture through the posterior chest wall, 
and of suprasternal puncture. Unfortunately percu- 
taneous direct puncture of the left ventricle (first published 
two years before this second edition) is not mentioned at 
all; neither is percutaneous catheterization of the left 
ventricle and aorta, and hence nothing is said of the infor- 
mation to be obtained in this way from pressure with- 
drawal records. This means that little information is 
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given about the modern studies of aortic stenosis. 
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Apart from this omission the book is comprehensive 
and gives full accounts of all technical details of cardiac 
catheterization, with descriptions of the pulse and pressure 
records both normal and abnormal. It also describes 
intracardiac electrocardiograms and phonocardiograms. 
Presentation of the technical details of analysis of blood 
gases and of formule used in cardiac catheterization make 
for completeness that virtually makes the volume a manual 
of cardiac catheterization, even though the authors state 
this is not their aim. 


Bilateral Polycystic Disease of the Kidneys. By 
- Z. DALGAARD. Copenhagen: Einar Munksgaard. 
r.29 


IN the study of a disease which is admittedly incurable 
the investigator must have a high sense of the academic 
importance of his subject, and must be prepared to enter 
into a minute discussion of the genetic factors concerned 
as well as the clinical features. In this comprehensive 
study, which includes a follow-up of 284 patients and 
their families, there is ample evidence of intensive 
research. Regarding treatment the author appears to be 
unconvinced of the value of Rovsing’s operation, but 
rightly takes the attitude of the scientist who demands 
controls rather than the enthusiastic surgeon. He has 
some illuminating remarks on the practical implications 
of eugenic measures. 

his book is worthy of close study by all who are 
interested in the condition. 


BOOK 


greatest interest to our readers.] 
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[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 
will be made from these for review, precedence being given to new books 


A selection 
and to those having the 


Hernia. By Sir HENEAGE OGILVIE, K,B.E., M.A., M.Ch., 
M.D., F.R.C.S., Consulting Surgeon, Guy’s Hospital. 
8454 in. Pp. 135, with §1 illustrations. 1959. 

London: Edward Arnold (Publishers) Ltd. 28s. 


Principles and Practice in the Management of 
Surgical eee By A. VENUGOPAL MUDALIAR, 
M.S., F.A.C.S., F.1.C.S., Honorary Surgeon, General 
Hospital, and Honorary Professor of Clinical Surgery, 
Madras Medical College. 84 «54 in. Pp. 500 + xii, 
with 82 illustrations. 1959. Madras: G. S. Press. 
Rs.20. 


A System of Orthopaedics and Fractures. By 
A. GRAHAM APLEY, M.B., B.S., F.R.C.S., Consultant 
Orthopedic Surgeon, Rowley Bristow Orthopedic 
Hospital, Pyrford, Surrey. 8} 6}in. Pp. 357 viii 
fully indexed. 1959. London: Butterworth & Co 
(Publishers) Ltd. 


Smoking and Lung Cancer. By T. W. Lees, M.D., 
Law Hospital, Carluke, Lanarkshire. 84 §$ in. 
Pp. 32. 1959. Published by the Author. 


British Medical Bulletin. Volume 15, Number 
May 1959. Blood Groups. 11 = 84in. Pp. 174 + 
Published by the Medical Department, The British 
Council. 20s. 


Plaies de la Main. By R. Souquet and A. R. 
CHANCHOLLE, The Faculty of Medicine, Toulouse. 
93 =< 6 in. Pp. 293, with 131 illustrations. 1959. 
Paris: G. Doin & Cie. 3600 fr. 


Autolyse-Krankheiten in der Chirurgie. 
KOSLOWSKI. 9} 64 in. Pp. 159 
illustrations. 1959. Stuttgart: 
D.M. 19.80. 


L. 
viii, with 60 
Georg Thieme. 


Surgery of the Prostate. By HENRY M. WeyRAUCH, 
M.D., F.A.C.S., Clinical Professor of Surgery, 
Stanford University School of Medicine. 10 = 64 in. 


Pp. 535 + xii, with 288 illustrations. 1959. 
Philadelphia and London: W. B. Saunders Co. Ltd. 
105s. 


Surgery of the Stomach and Duodenum. By CLAUDE 
E. Wetcu, M.D., D.Sc. (Hon.), Visiting Surgeon, 
Massachusetts General Hospital. Third edition. 
8} =< 5} in. Pp. 405 with 83 plates. 1959. Chicago: 
Year Book Publishers Inc. (London: Interscience 
Publishers, Ltd.). 74s. 


The Mast Cells. By JAMes F. Ritey, M.B., Ch.B., M.D., 
Ph.D., D.M.R.T., F.R.C.S.E., Consultant Radio- 
therapist, Royal Infirmary, Dundee. 9} 64 in. 
Pp. 182 + x, with 65 illustrations. 1959. Edinburgh 


& London: E. & S. Livingstone Ltd. 3os. 
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The Effect of Advancing Age upon the Human 
Spinal Cord. By L. RAYMOND Morrison, M.D., 
with the collaboration of STANLEY CoBB and WALTER 
BAUER. II 8} in. Pp. 127 x, fully illustrated. 
Cambridge, Mass.: Harvard University Press 
(London: Oxford University Press). 4§s. 


Quadri Arteriografici. By E. MALAN and collaborators. 
11} = 8 in. Pp. 124, fully illustrated. 1959. Torino: 
Edizioni Minerva Medica. L.5000. 


An Introduction to Surgery for Dental Students. 
By R. P. Jepson, F.R.C.S., Professor of Surgery, 
University of Adelaide; and B. N. CAaTCHPOLE, 
F.R.C.S., Lecturer in Surgery, University of 
Sheffield. 8} 5} in. Pp. 166 + x, with 53 illus- 
trations. 1959. London: The English Universities 
Press Ltd. 21s. 


A Short Practice of Surgery. Eleventh edition. 
By HAMILTON F.R.C.S. (Eng.), F.A.C.S., 
F.I.C.S., F.R.S.E., McNett Love, M.S. (Lond.), 
F.R.C.S. (Eng.), F.A.C.S., F.I.C.S. With chapters 
by JoHN CHARNLEY, F.R.C.S.(Eng.), WILLIAM 
CLELAND, M.R.C.P.(Lond.), F.R.C.S.(Eng.), and 
GEOFFREY KNIGHT, F.R.C.S. (Eng.). 9} 6% in. 


Pp. 1389 xii, with 1697 illustrations, 285 in 
colour. 1959. London: H. K. Lewis & Co. Ltd. 
£4 4s. 


Early Diagnosis. Edited by HENRY MILLER, M.D., 
F.R.C.P., Physician in Neurology, Royal Views 
a Newcastle upon Tyne. 8; ~ 

+ viii, 1959. Edinburgh and dion: 
EP & Ltd. 25s. 
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Lokalanasthesie und Lokalaniasthetika. Ec ‘ed by 
Prof. Dr. HANS KILLIAN. 10} x 6} in. Pp. 77) + xx, 
with 341 illustrations. 1959. Stuttgart: Georg hie 
D.M. 154. 


Die Behandlung van Hiatusheinien und Kefluxo- 
sophagitis mit Gastropexie und Fundop licatio, 
By R. NIssEN and M. RossETTI. 9} <6} in. 153, 
with §6 illustrations. 1959. Stuttgart: Georg ‘lhieme, 
D.M. 49.50. 


Sympathectomy—An Anatomical and 
Study with Clinical Applications. By P. A. G. Monro, 
M.A., M.D. (Cantab.), M.Sc., Lecturer in Ar 1atomy, 
The University of Cambridge. 9} <6 in. Pp. 290 
' xx, with 84 illustrations. 1959. London: Oxford | 
University Press. 75s. 


Blood Pressure Sounds and their Meanings. Part 2. 
Aetiology of Melanotic Cancer. By JOHN ERsxINE 
MALcoLM, B.Sc., B., Ch.B., F.R. C. S., Wing 
Commander, Royal Air Force. 74 4} in. Pp. 70 

+ viii, with 14 illustrations. 1959. London: William | 
Heinemann Medical Books. 12s. 6d. 


Le Risque Opératoire en Chirurgie Bilio-pancréa- 
tique. By Yves SALEMBIER. 9} 6} in. Pp. 260° 
+ viii, with 2 illustrations. 1959. Paris: Masson * 
et Cie. 2500 fr. ; 


Adé tomie Endo-urétrale. By RAYMOND Den\. 
10x64 in. Pp. 194, with 100 illustrations. 1959. | 
Paris: Masson et Cie. 2500 fr. : 


Les Cavités Cardiaques. By E. HENry, R. CourBiER, 
and P. Rocuu. 9} 6} in. Pp. 176 xii, with 196) 
illustrations. 1959. Paris: Masson et Cie. 3200 fr? 
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Duodenal stenosis, congenital intrimic, possent- 

ig after infancy - - - 
— ulcer, bleeding, emergency gastrectomy for - 
— ulceration, choledochoduodenal fistula due to - 


Duodeno-hepatic refiex due to congenital duodenal 
stenosis - 

Duodenum and diverticule of, in ebacr- 
mality of pancreas) - - - - 

— leiomyoma of the - - 

severe melena due to - 

Duplex, - 

Dutuik£, H. L., IRvINE, W. T., and KERR, I. W.: 
( ‘ardiovascular changes in the 
tomy syndrome - - 7 

Dystrophy, unusual skeletal, associated with soft- 
tissue tumour - - - - 


FADIE, D. G. A.: Cavernous bameangioms of the 
descending colon - 

Easton, H. G.: See MAcGILLIVRAY, Cc. jt. auth. 

Epwarps, A. T., and JOHNSON, W.: A case of myx- 
oma of the left atrium with peripherai ai varied 
emboli - 

Exuis, F.: Surgical repair of a traumatic rupture 
of the thoracic aorta - - - - - 

Etuis, H.: See CRONIN, K., jt. auth. 

Exrick, W. L., and HEARD, GorDOoN E.: Acute 
dilatation of the stomach ietlowing thoracic 
injury - - 

Emboli, peripheral erterial, in left 
atrium - - 

Embryonic sarcoma of bladder i in infant - - 

EMERY, JOHN L.: See ZACHARY, R. B., jt. auth. 

Endobronchial metastasis, solitary, from carcinoma 
of kidney - - - - - - - 

Enterocolitis, acute necrotizing (pseudomembran- 
ous) - - a - - - - 

Eosinophilic colitis - - - ~ - 

— granuloma of gastrointestinal tract - 

distraction, experimental bone lengthen- 

- 

EVANS, See Boor, jt. auth. 
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A preliminary report on a study of experi- 
mentally producer tricuspid and mitral valve 
regurgitations - - - 

Acceleration of wound healing produced by 
preliminary wounding - 

A survey of the absorbebility of ‘commercial 
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Intestinal hypertrophy following partial resec- 
tion of the small bowel in the rat - - 

The absorption of surgicai catgut - - - 

The controlling influence of the pituitary on 
the growth of the normal breast - - - 

The effect of hypothermia on the lesion of 
experimental renal ischaemia 

The experimental production of gastric ulcers 
by histamine releasing substances - 

The influence of the secretory function of the 
stomach on nutrition in the dog - - - 

The inhibitory action of locally applied anti- 
histamine on the gastric secretion of acid and 
pepsin induced by meat and insulin in 
dogs - 

The strength and histology of skin wounds in 
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External saphenous vein, end pseudo- 
varicosity of - - 

pouch communicating with pancreatic 

uct - 
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Falciform ligament, torsion of fatty tag in, | simu- 
lating perforated peptic ulcer - 
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Fawcett, A. W.: See Das, JOHN B. _ jt. auth. 
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FEATHER, D. B.: See PuGu, R. J.. jt. outh. 


Feet, molten metal burns of - - - 
FERNANDO, MALiNGA: See PAUL, MILROY, jt. ‘auth. 
Fibrosarcoma of lung, neonatal - - - 
Fibrosis, idiopathic mediastinal - 

— — — peri-ureteric fibrosis and - 

— — — pseudo-tumour of the and 

— — retroperitoneal - 

— peri-ureteric, renal failure due 1 to - 

FISHBONE, H.: The significance of Glopey i in bladder 
tumours - 

Fistula, aortogastric  - 

— choledochoduodenal, due to duodenal ulceration 

— fecal, prolapsed sigmoido-umbilical - 

— cesophagobronchial (foregut diverticulum) and 
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plication resulting from the use of a rigid 
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FLEMING, P. C., and VAN DER MERWE, S. B.: A case 
of primary malignant melanoma of the 


cesophagus - - 
Flushing, relief of, after resection of secreting 
argentaffinoma - 


Foregut anomaly, unusual - 

Foreign bodies, glass, radio-opacity of - 

Forrest, A. P. M.: See Kay, A. W., jt. auth. 

FRAENKEL, TayLor, K. B., and RICHARDS, 
W.C : Hemophilic blood cysts - - 

FRIEDMANN, See SHAW, H. J., jt. auth. 

FRIEND, W. D.: Rupture of choledochal cyt during 
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Frozen section indications ond limite- 
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J. P.: See MacGIuivray, P. C., 
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hernia with strangulation and - 
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tion following - 
— emergency, for bleeding duodenal ulcer - 
— partial, small-bowel obstruction following 
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Gastric cancer in young adults - - - 
— cysts, some observations on - 
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— excretion of acid and pepsin induced by meat 
and insulin in dogs, inhibitory action of 
locally applied antihistamine on - - 
— tumours, intramural 
ulcers, experimental production of, by histamine- 
releasing substances - - - - - 
Gastro-intestinal tract, eosinophilic granuloma of - 
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histology of skin wounds in lathyrism - - 
Glands, lympnatic, enlarged, in pigmented 
nevi 
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— fragments, injury to cauda equina by - 7 
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Goitre, amyloid, and inferior vena cava thrombosis 
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half years’ survival, histological studies 
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— — pathology - 
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distal colon 

— — Prolapsed sigmoido-umbilical faecal fistula - 

Hare-lip and cleft palate, cause and treatment - 

Har ey, H. R. S.: The development and anomalies 
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HARRISON, RICHARD: ‘ Grease-gun’ injury - 
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Head injury, acute renal failure after surgical 
operation and - - 

Healing, wound, acceleration of, produced by pre- 
liminary wounding 

HEARD, GORDON E.: See ELRICK, W. auth. 
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Hepatic jaundice after blood. transfusion in injured 
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Herniz, bilateral, through Petit’s - 

— hiatus, esophageal stricture following intubetion 

in 

inguinal - - 

— complication from rigid inlay i in repair of - 

— typesof - - 

Meckel’s, inguinal, 

infant - 

— traumatic diaphragmatic, ‘with strangulation and 
gangrene of the stomach - 

Hernial sacs, pus collections in - 

Hiatus hernia, cesophageal stricture following intu- 
bation in - - - - 

Hip-joint, myositis ossificans i in region of 

Histamine-releasing substances in experimental 
production of gastric ulcers - 
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HopcGson, J. HARGRAVES: Corrosive stricture of the 
stomach - - 

R. L.: See STEWART, P. D. it. onth. 

Homograft in traumatic rupture of thoracic aorta 

Hormones, pituitary, influence of on normal brea:t 
gro - - - 

Horton, R. E.: Ruptured mycotic ancuryem of the 
superior mesenteric artery - - 

Hupson, RUPERT VAUGHAN, and RICHARDSON, 
W. W.: Intramural gastric tumours - - 

Hutt, M. S. R.: See SHuTTLEWorTH, K. E. D., 
jt. auth. 

Hypertrophy, intestinal, following partial resection 
of small bowel in rat - - 

Hypothermia, effect of, in experimental renal 
ischemia - - 

Hysterectomy, subtotal, leiomyosarcoma of cervical 
stump following - 


[DIOPATHIC mediastinal fibrosis - 
— retroperitoneal - - - 
Ileal kink, Lane’s - - - - 
Ileocecal valve, metastatic carcinoma of, presenting 
as primary growth - 
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Implantation metastases from cancer of te large 
bowel 
— risk of, in frozen section diagnosis - - - 
Incarceration of a Mochel’ s inguinal hernia in an 
infant - 
Incidence and treatment of burns in a general 
hospital - - 
Infancy a childhood, intussusception in - 
— chylous ascites in - - 
Infant, embryonic sarcoma of the bladder i in - 
Inguinal hernia - 
— — complication from rigid inlay i in repair of 
— — Meckel’s, incarceration of, in an infant 
—_— types of - - - 
Injury, ‘grease-gun’ - - 
Insulin and meat, gastric socmetion of acid and 
pepsin induced by, in dogs, inhibitory action 
of locally applied antihistamine in - 
Interstitial-cell tumour of testis with syne- 
comastia - - - 
Intestinal hypertrophy following “partial resection 
of small bowel in rat - - - - - 
— obstruction due to renal calculus) - - - 
— pneumatosis - - - 
Intestine, small, duplication of — - - 
Intralobar sequestration of lung associated with fore- 
gut diverticulum (cesophagobronchial 
and an aberrant artery - - - 
Intramural gastric tumours - - 
Intrathoracic vascular ring and igs: cervical aortic 
arch 
Intubation in hiatus hernia, cesophageal stricture 
following - - - 
Intussusception in infancy end childhood - - 
— unusual case of - 
IRVINE, W. T.: See DUTHE, euth. 
Ischemia, renal cooling and - - - 
— — experimental effect of hypothermia on - 
Islet-cell tumour of the pancreas - - - - 


hepatic, after blood in 
injured and burned subjects - 

Jaws, sarcoma involving, in African children - - 

Jejunum, diverticula of, multiple congenital - - 
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pancreas - 
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necrotizing (pseudomembranous) entero- 
colitis - - - 
Kerr, J. W.: See DuTHE, H. auth. 


Keynes, W. Mito: Teratoma of the neck in rela- 
tion to the thyroid gland - 
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metastasis from - - - 

— liposarcoma of 

KNIGHT, PETER R., and Bott, Davip_ E.: Small- 
— obstruction partial 
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KYLE, fistula due to 
duodenal ulceration - - 
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commercial surgical catgut - - 
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Leiomyoma of duodenum - - - 
— — severe melena due to - 
Leiomyosarcoma of cervical stump following ~- 
total hysterectomy - 
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Levitt, S.: Hepatic jaundice : after blood transfusion 
in injured and burned subjects - - - 
Ligament, falciform, torsion of fatty tag in, peptic 
ulcer simulating perforated - 
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Liposarcoma of kidney - - - - 
Liver lesions, frozen section diagnosis in ~ 
Localized constrictive pericarditis, chronic - 
LookMaN, Assas A.: Aortogastric fistula 
Lorn, : case of abdomino-scrotal 
- - - 
Louis, C. J.: Tumours of the breast - - - 
Lumbar myelo-meningoceles, use of rotation p Sage 
following excision of - - 
Lung, fibrosarcoma of, neonatal - - - 
— intralobar sequestration of, associated with fore- 
gut diverticulum (cesophagobronchial fistula) 
and an aberrant artery - - - - 
— lesions, frozen section diagnosis in - - 
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wa - 
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— — arrangement of - - - 
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nevi - - 
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aut 

MacGILuivray, P. C., GaLtoway, J. P., and 
Easton, H. G.: Islet-cell tumour of the 
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inferior vena cava thrombosis - 

McNiE, T. McG.: See Sturpy, D. E., jt. auth. 

IAN W.: Cushing’s syndrome 
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Malignant melanoma of the cesophagus - 

Mallory-Weiss syndrome’ - - - 

Management of intractable pain - - 

MarsDEN, A. J.: Inguinal hernia - 
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auth. 

Meat and insulin, gastric secretion of acid and pepsin 
induced by, in dogs, inhibitory action of 
locally applied antihistamine on - - 

Meckel’s inguinal hernia, incarceration of, in an 
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Megabulbus, duodenal, and annular pancreas - 

MEHIGAN, J. E.: See FITZGERALD, PATRICK, jt. auth. 

Melezna, severe, due to leiomyoma of duodenum - 

Melanoma of the ceesophagus, primary malignant - 

Menzirs, T.: See Bootn, C. C., jt. auth. 
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Mesonephroblastoma of the uterine cervix - - 
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INDEX 
PAGE 
Plexus, paravertebral venous, in osteomyeliti 
45 complicating urology - - - - 
173 | Pneumatosis cystoides intestinalis - - - 
Pneumoperitoneum, tension - - - - - 
163 | Pneumothorax, bilateral open, cut throat, and penc- 
trating abdominal injury with survival 
417 | Pottock, A. V.: Crohn’s disease - 
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The new MATBURN MODEL 
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in modern form ; 


HERE ARE THE SALIENT FEATURES 


Entirely new valve oscillator circuit pro- 


ELECTROSECTION vides highly flexible output of great Designed with meticulous attention to the electrical 
—with single foot-switch control. a built-in circuit facilitates the rapid inspection of 


cables and earthing continuity. 


| 
AND COAGULATION | power for both cutting and coagulation safety recommendations of the Ministry of Health, | 
Two independent variable outputs for | 


LIGHTING | endoscopic and diagnostic instruments Arrangements can be made for you to evaluate 
CIRCUITS —featuring complete protection against this equipment by demonstration or trial—detailed 
short circuiting. literature is available on request. : 


Ample power for every type of cautery foo 
CAUTERY | POimt—with fine adjustment control up a 25 Red Lion Street, London, W.C.1 
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to 30 amperes maximum. Please send full details of Matburn Model | 
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Really powerful suction—instantaneous 
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SURGILAR 


HEAT STERILIZED GUT IN PLASTIC ENVELOPES 


Gives surgeons improved gut 


Loose coil packaging delivers a 
stronger, more flexible strand 


Keeps broken glass out of 
the theatre 


Saves 1/3rd nurses’ handling time Non-irritant jar solution 


ensures complete safety. 
Saves 50% storage space 
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Type Length Sizes Package 
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DESCRIPTIVE BOOKLET MEDIUM envelopes 


CHROMIC 
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THE BUSINESS OF PUBLISHING 


Many of the medical books on your 
shelves will have been acquired in your 
student days; others because of your later 
interest in some particular field. The names 
of the publishers on the backs of the books 
will originally have meant but littl—and 
yet, if you are contemplating writing a 
text-book or monograph these names will 
assume a new importance, for among them 
will surely be that of the publishers whom 
you would wish to be responsible for placing 
your new work before the profession. 


You, as the author, will expect of the 
publishers :— 


1. That they should be ready and able 
to give you sound technical advice in 
language you can understand. 


2. That the book when published will 
present such an up-to-date, well planned 
and dignified appearance as shall be worthy 
of its contents. 


3. That every effort will be made to 
circulate as many copies as possible. And, 
finally, 


4. That your very considerable labours 
will not only add to your prestige in the 
profession but bring you the best possible 
financial reward. 


A good publishing house wi'l have no 
difficulty in regard to these conditions, 
with the exception of the financial aspect, 
which to some extent is in the “lap of the 
gods”. Nevertheless, by carefully studying 
the market, by “cutting the coat according 
to the cloth”, and in other ways reducing 
the risk by well-tried methods born of 
experience, a great deal can be done towards 
ensuring the success of the book even in 
mere terms of money. 


Dealing with these four points in turn, 
and without making extravagant claims, 
we would like to convince you that there 
are very good reasons for placing your 
manuscript in our hands: 


1. We have been publishers of leading 
medical and scientific books for nearly a 
century. We therefore know quite a bit 
about the job and can give you not only 
sound advice but also material help on any 
problems at any stage. 


2. We have some of the world’s most 
famous medical books in our list, and we 
publish what is generally considered to be 
the finest surgical journal in the English 
language, or any other language for that 
matter. 


Furthermore we, almost alone among 
medical publishers, have our own printing 
works, thus ensuring the closest liaison 
between publisher and printer. This post- 
war factory with modern plant is consistently 
producing work of the highest quality—as 
evidenced by our appointment as contractors 
to the Cabinet and H.M.S.O. for the produc- 
tion of the many volumes of the Official 
Medical History of the War. 


3. We use all accepted forms of publicity 
and have world-wide connexions, with 
special agents in Canada and _ the 
U.S.A. 


4. We have different financial arrange- 
ments for different books, depending on 
the author’s own preferences and also on 
the probable demand. Books may be 
published, for example, on a royalty basis, 
under one of the many forms of profit- 
sharing, or even occasionally on a purely 
commission basis. 
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dulcolax 


\ gathering weight of clinical evidence and medical opinion 
indicates that Dulcolax is rapidly achieving world-wide! 
recognition as a laxative agent without equal in safety, 
application and mode of action. Dulcolax is exceptionally safe. 
It is approximately five times as safe as phenolphthalein, 
ten times as safe as cascara sagrada and twenty-five times as 
safe as pure glycoside of senna. Dulcolax can consequently be 

rescribed for constipation occurring at all ages and at all 
tages of illness. Dulcolax action is physiological. Its mere presence 

1 ENGLAND—“Dulcolax 


in the lumen of the colon stimulates smooth peristalsis without 
griping. There is usually only one motion, which is formed 
and of normal consistency. Dulcolax is predictable. Insertion 
of a Dulcolax suppository gives results within the hour in most 
cases. Dulcolax is not absorbed and passes out unchanged with the 
faeces. There is no danger of systemic side-effects. 

Replacing the enema. Dulcolax is capable of replacing trouble- 
some enemata for any specific medical, surgical or X-ray 
diagnostic purpose. 


. . . has remarkable properties and stimulates 


SWEDEN—“The staff, who at the outset were highly sceptical, have been 
smooth evacuation within half an hour of its insertion into the rectum”. converted by the reduced incidence of enemata”’. 
Jeficoate, T.N.A. (1958) Nursing Mirror, Feb. 21, p. 13. Bove. Med., 
3ERMANY__“ ail th therapeutic results obtained with Dulcolax . . . have 
. . . perfectly capable of replacing the cumbersome enema’’. not been surpassed”’. 
thaal, W. and Bachor, W. (1953), Med. Klin., 48, 1951. Scheel, M. (1955). Hippokrates 20, 624. 


4.41-diacetoxy-diphenyl )-( pyridyl-2)-methane. 
Packed and distributed in the U.K. by Pfizer Ltd., Folkestone, Kent, for 
C. H. BOEHRINGER SOHN, INGELHEIM am RHEIN, 
Registered proprietors of the Trade Mark, *Regd. Trade Mark. 
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Indications: 
ABDOMINAL SURGERY 
BIOPSIES 

CELLULITIS 

HERNIA REPAIR 
EPISIOTOMIES 
HAEMORRHOIDECTOMY 
MAMMECTOMY 
PLASTIC SURGERY* 


* British Journal of Plastic Sur- 
gery, Vol. XI, No. 4, January 1959. 


Literature and trial material gladly 


supplied on request. 


ARMOUR 


IN OEDEMA 
AND 
INFLAMMATION 
FOLLOWING 
SURGERY 


LYOPHILISED «~- CHYMOTRYPSIN 


CHY MAR (Lyophilised «-Chymotrypsin) is a new, out- 
standing, safe agent for the reduction of inflammation, 
pain and oedema following surgery. 


It has been shown to give remarkable results in the 
rapid dispersal of haemorrhage and haematoma. 


It does not cause undesirable local or systemic reactions 
and has no known incompatibilities. Other agents 
such as antibiotics, ACTH or steroids may be used 
concurrently. 


It is without influence on blood clotting mechanism 
and is rarely painful on injection. 


CHY MAR is available in boxes of 3 vials each 5000 
units of proteolytic activity with 3 ampoules each | ml. 
Sterile Normal Saline Solution as diluent. 


A recent report on the use of CHYMAR for reducing 
oedema and accelerating absorption of haematoma 
after plastic surgery described the results as remarkable, 
and goes on to say “ Chymar will revolutionise some 
aspects of plastic surgery and must be compared to the 
introduction of antibiotics.” 


PHARMACEUTICAL COMPANY 


(ARMOUR CHEMICAL INDUSTRIES LTD.) 
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; by Topical Application 
5000 | 
| mi. * Bactericidal and bacteriostatic. 
4 * Minimizes risk of developing resistant strains. 
cing * Promotes tissue repair and granulation. 
oma * Active in presence of blood and tissue exudates. 
able, * Non-allergenic. 
ae Especially valuable in the treatment of burns, carbuncles, ulcers, and in obstetrics and rectal surgery. 
» the 


FORMULA: Each gramme contains-— Neomycin Sulphate... 5 mg. 
Zinc Bacitracin 250 units, d|-Threonine | mg., |-Cystine 2 mg., Glycine 10 mg. 


PRESENTATION: Powder 5 & I5 gramme insufflator, Cream 5 & 15 gramme Tube 


TRADE PRICES: Cicatrin Cream 5g tube 3/- + P.T., 15g tube 6/- + P.T. S 
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NEW RETRACTORS 
id Improved Design 


RONALD EDWARDS’ MODIFIED 
FINOCHIETTO RIB SPREADER 


CATALOGUE NO. L.2310 


This is an improved in- 

strument in which the 

following salient 

features have been em- 

bodied: — 

1. Anatomically curved 
arms. 

2. Curved, fenestrated 
blades to ensure safe 
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retention. 
3. Lighter weight. 


RETRACTOR FOR CHOLECYSTECTOMY 


by M. J. Bennett-Jones, Ch.M., F.R.C.S. (United Liverpool Hospitals) % 


Designed for use with a Kocher incision. Especially useful for very fat patients. 
tVide The Lancet, October 22nd, 1955 p.854. 


Diagram showing how the two main blades 
of the retractor are placed ~ 
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Head Office : 
THE OLD MEDICAL SCHOOL, PARK ST. LEEDS I. 
Tel : 20085 (5 lines) 


and at 38 Welbeck Street, London W.! Tel : WELbeck 8152/3 
also at JOHANNESBURG and CAPE TOWN 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment. 
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PREPARATION FOR ANAESTHESIA 


“PHENERGAN’ 


trade mark brand 
PROMETHAZINE HYDROCHLORIDE 


combines sedative and antihistamine actions with 
a drying effect on mucous membranes. 


‘SONERGAN’ 
trade mark brand 
PROMETHAZINE | BUTOBARBITONE 


a sedative and hypnotic particularly useful 
on the night before operation. 


‘VALLERGAN’ FORTE 


brade mark 
TRIMEPRAZINE TARTRATE 


for oral pre-anaesthetic medication 
of children. Only a small quantity of the 
syrup is required. 


Largactil 


trade mark 
CHLORPROMAZINE HYDROCHLORIDE 


alone, or in conjunction with other drugs, 
facilitates and enhances anaesthesia, prevents vomiting. 
and minimises shock. 


M&B brand Medical Products 


Detailed information is available on request. 


MANUFACTURED RY ® MAY & BAKER LTD 


DISTRIBUTORS : PHARMACEUTICAL SPECIALITIES (MAY & BAKER) LTD + DAGENHAM 


MA6059/150 
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London Hospital Catgut in non-splintering ‘spot’ tubes 


PROS 


CHROM 


Speed is a matter of urgency in the Operating Theatre—which is why the London 
Hospital ‘ spot’ tubes are so popular. Just a slight pressure, and instantly the tube 
breaks cleanly at the ‘spot’ position, and the sterilised suture is ready for use. 
These are the advantages : 

® The spot indicates the exact breaking point of the tube. 

© If the thumbs are placed about }” apart, exactly opposite the spot, the tube 

breaks cleanly and easily under slight pressure. 
® No filing is needed, no instruments required, no need to hold the tube in a swab. 


®@ There are no dangerous glass splinters. 


Always use ospital catgut 
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Now Divided into Five Specialist Sections 


OPERATIVE SURGERY 


Under the General Editorship of 


CHARLES ROB, M.C., M.CHIR., F.R.C.S. and RODNEY SMITH. MLS., F.R.C.S. 
Professor of Surgery, St. Mary’s Hospital, London Surgeon, St. George’s Hospital, London 


Consultant and Associate Editors 


J. CRAWFrorD ADAMS, M.D., F.R.C.S.; R. J. V. BATTLE, M.B.E., M.CHIR., F.R.C.S. : 

Sir Stewart DuKE-ELDER, K.C.V.O., PH.D., D.SC., LL.D., M.D., F.R.C.S. | MAXWELL 

ELLIs, M.D., M.S., F.R.c.S.; C. M. GwWILLIM, M.D., F.R.C.P., F.R.©.S., F.R.C.O.G. 

McKissock, 0.B.E., M.S., F.R.C.S.; ROBERT Guy PULVERTAFT, M.B.., 
B.CHIR., F.R.C.S. 


Now that all eight volumes of OPERATIVE SURGERY have been published, 
it has been decided to divide the work into five main groups and it will be 
possible to buy the sets or single volumes devoted to special subjects as 
follows :— 


GENERAL SURGERY 
(Set of four Volumes) Volume I Introductory, 
Trauma and Abdomen 
Volume II Completion of Abdomen 
Volume III Rectum, Anus, Thorax 
Volume IV Head, Neck, Lymph Nodes, 
Vascular Surgery, 
Endocrines, Breast, 
Consolidated Index 
ORTHOPAEDIC AND PLAstTIC SURGERY 
(Set of two Volumes) Volume I Introductory, Trauma, Hand 
Amputations, Plastic Surgery 
Index to both Volumes 
Volume II Regional Orthopaedic Surgery 
Index to both Volumes 


GYNAECOLOGY AND OBSTETRICS Separate Volume 
GeniTo-URINARY SYSTEM Separate Volume 
Eyes, Ears, Nose anp THROAT, Separate Volume 


AND NEUROSURGERY 


“ No surgeon at home or abroad can afford to be without this great work on his 
bookshelf.”— The British Journal of Surgery. 


Full details on application 


BUTTERWORTHS 


88 KINGSWAY, LONDON  W.C.2 
Showroom: 11-12 Bell Yard, Temple Bar, W.C.2 
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University Press 


Sympathectomy 


ANATOMICAL AND PHYSIOLOGICAL 
pri WITH CLINICAL 
APPLICATIONS 


P. A. G. MONRO 


Lecturer in Anatomy in the University of Cambridge; 
Clinical Assistant to the Neurosurgical Department, The London Hospital 


Although the indications for sympathectomy are today much more rational than j 
in the past and the probability of a successful outcome to surgery may be assessed q 
by tests based on sound physiological knowledge, there are still many problems 
posed by the autonomic nervous system. Thus little has yet been established 


concerning the more remote effects of sympathectomy, in particular its effect on the f 
structure and function of the sympathetic nervous system itself. There is also 4 
much confusion on the post-operative regeneration of autonomic fibres. 4 


This book describes the results of ten years’ work cn problems affecting the 
sympathetic nervous system and the operation of sympathectomy. It is based 
on the continued observation, for periods up to five years, of more than fifty 
patients many of whom are still attending for re-examination. For the first time 
sympathetic activity has been assessed by a combination of two techniques, namely q 
the recording of patterns of sweating activity in order to detect the presence or 
absence of intact sudomotor pathways, and the measurement of the blood flow 
in the fingers and toes to detect the presence or absence of vasomotor innervation. 


Of particular importance is the account of the lumbar intermediate 
sympathetic ganglia—whose discovery was first published in a paper written jointly 
by the author and Professor J. D. Boyd—and the part they play in the retention 
of autonomic activity after sympathectomy. 


There is also a detailed account of post mortem findings and histological 
examinations which enable an explanation to be given for the continued 
sympathetic activity which is experienced following operation. 


Although this book will be of particular importance to surgeons and anatomists, 
it should also be of considerable interest to physicians, physiologists and 
pharmacologists. 


CONTENTS 
Part 1 SWEATING PATTERNS AFTER SYMPATHECTOMY 


Part 2 AUTONOMIC PATHWAYS TO SPECIAL AREAS 
Part 3 VASOMOTOR CONTROL AFTER SYMPATHECTOMY 


290 Pages 84 Illustrations 75s. net 
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Treatment of Cancer 


and 
Allied Diseases 


Edited by GEORGE T. PACK, M.D., F.A.C.S., Associate Professor of Clinical Surgery, 
Cornell University; and YRVING M. ARIEL, M.D., F.A.C.S., Associate Clinical 
Professor of Surgery, New York Medical College. 


This important series—the first two volumes of which are now ready—will 
provide a complete working library in nine volumes on the clinical aspects 
of tumour therapy. Nowhere else in the literature can there be found such 
a complete and detailed repository of every therapeutic method available 
today. The first volume is a general survey; succeeding volumes will focus 
on specific treatment for every type of cancer. Volumes in the series will be 
available separately. 


VOLUME !—PRINCIPLES OF SURGERY 


The editors have here assembled today’s knowledge of the fundamentals 
required for proper treatment of tumours of any region. To avoid repetition 
in succeeding volumes pre-operative and post-operative care, treatment of 
degenerative diseases, vascular surgery, palliative treatment, radiation 
treatment, protection in radiation therapy, the clinical use of isotopes, 
chemotherapy and aspects of biopsy are all covered here. Published March. 


646 pages Fully illustrated £8. 0. 0. net 


VOLUME 2-—-TUMOURS OF THE NERVOUS SYSTEM 


Presents the contributions of 30 authorities in the fields of neurologic surgery 
and radiation therapy. Contains detailed information on the clinical 
management of patients with every type of cancer of the nervous system. 
Clearly written and fully illustrated, the book opens with a general discussion 
of the major approaches to treatment before closely considering specific 
neoplasms. Published May Sth. 


314 pages 340 illustrations £5. 5. 0. net 


PITMAN MEDICAL PUBLISHING CO. LTD. 
39 PARKER STREET - LONDON -: W.C.2 
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Ready in June A SHORT PRACTICE OF SURGERY 
The New (Third) Edition of Volume IV of By HAMILTON BAILEY, FRCS. and MeNE ra 
TBOOK OF LOVE, F.R.C.S. With chapters by W. P. A.D, 
ithinapiniotes F.R.C.S., JOHN CHARNLEY, F.R.C.S., and GEOFF! EY 
X-RAY DIAGNOSIS KNIGHT, F.R.C.S. Eleventh Edition. With 1697 |) us- 
trations (285 Coloured). 9} in. x 6gin. £4 4s. net; 


By British Authors 
irector X-Ray Diagnostic Dept., University College Hospital, an 
PETER KERLEY, CVO. C.B.E., M.D., F.R.C.P., F.F.R., D.M.R.E., BASIC SURGERY 
Director X-Ray Dept., Westminster Hospital. Edited by LESLIE OLIVER, M.B., B.S. (Lond.), 


postage 3s. 3d. 


THIS VOLUME DEALS WITH BONES, F.R.C.S.(Eng.), F.A.C.S. Assisted by eight contributors. 
JOINTS AND SOFT TISSUES 1374 pp. With 680 Illustrations. 9} in. x 6§ in. 
730 pages with 735 illustrations £5 10s. net £6 6s. net. 


H. K. LEWIS & CO. LTD., 136 Gower Street, London, W.C.1 Tel. EUs 4282 


2 THE WORLD’S GREATEST BOOKSHOP we ney 
BOOKS, 
COINS, 
STAMPS 
* FOR 


BIG DEPARTMENT FOR MEDICAL BOOKS 
Many medical men tell us that it is the best medical book department in London 
119-125 CHARING CROSS ROAD LONDON WC2. 


Gerrard 5660 (20 lines) ye Open 9-6 (incl. Sats.) 
NEAREST STATION: TOTTENHAM COURT ROAD 


Additions to the range of fq ARAGON , 
~ scalpel handles 
blades 


For small size blades 


For large size blades 


BLADES IN PACKETS OF 6 
HANDLES PACKED SINGLY 


Obtainable from all the leading Supply Houses. 
Sole Manufacturers: THE PARAGON RAZOR CO., SHEFFIELD, ENGLAND 
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| HENRY KIMPTON’S PUBLICATIONS 


.L New (3rd) Edition Just Ready 
0, TEXTBOOK OF SURGERY 
cY Edited by H. F. MOSELEY, M.A., D.M., M.Ch.(Oxon.), F.A.C.S., F.R.C.S.(Eng.); and 40 Collaborators 


THIRD EDITION, REVISED AND ENLARGED 
10 x7 in. 1174 pages 738 illustrations 108 Coloured Plates Cloth Price £6 7s. 6d. net 
In a field where visual aid in teaching is of the greatest importance, this new third edition of Dr. Moseley’s 
TEXTBOOK OF SURGERY is undoubtedly the best illustrated surgical textbook. 


id.), New (2nd) Edition Just Ready 
ors. BONE TUMORS 
™ By LOUIS LICHTENSTEIN, M.D. 
SECOND EDITION, REVISED AND ENLARGED 
a 9} x 6} in. 402 pages 220 illustrations Cloth Price 90s. net 
4282 Covering the latest clinical, radiologic and pathologic concepts on benign and malignant primary tumours, 
this book stands as one of the truly authoritative works in its field. 
New Book Now Ready 
TUMORS AND TUMOROUS CONDITIONS OF THE BONES AND JOINTS 


By HENRY L. JAFFE, M.D. 
9} x 6 in. 629 pages 701 illustrations on 194 figures Cloth Price £6 1§s. net 
“ This work will prove invaluable to physicians, surgeons, radiologists and pathologists as a reference volume. 
It is by far the best work which has been published.”—British Fournal of Surgery. 
New (2nd) Edition Just Ready 
SURGICAL PATHOLOGY 


By LAUREN V. ACKERMAN, M.D., and Collaborators 
SECOND EDITION, REVISED AND ENLARGED 
10 x7 in. 1065 pages 1050 illustrations Cloth Price £5 12s. 6d. net 


The addition of about 10> pages, 50 new illustrations and entire new chapters makes this second edition the 
most modern and comp.cic interpretation of to-day’s surgical pathology. 


134 Gt. Portland Street HENRY KIMPTON London, W.1 
Medical Book Department of Hirschfeld Brothers, Ltd. 


Bailliere, Tindall & Cox 


SURGERY OF THE SYMPATHETIC NERVOUS SYSTEM 

by SIR JAMES PATERSON ROSS, K.C.V.O., LL.D., M.S., F.R.C.S., F.R.A.C.S., F.A.C.S. 

Third Edition. 182 pages. 57 illustrations, including 19 plates. 35s. Postage 2s. 3d. 
PATHOPHYSIOLOGY IN SURGERY 


by JAMES D. HARDY, M.S. (CHEN.), M.D., F.A.C.S. 
724 pages. 278 illustrations. 152s. Postage 2s. 9d. 


MUNRO KERR’S OPERATIVE OBSTETRICS 


by J. CHASSAR MOIR, HON. LL.D., M.A., M.D., F.R.C.S., F.R.C.0.G. ; 
Sixth Edition. 1020 pages. 403 illustrations and 4 coloured plates. Price 105s. Postage 2s. 9d. 


THORACIC SURGICAL MANAGEMENT 
by J. R. BELCHER, M.S., F.R.C.S., and I. W. B. GRANT, M.B., F.R.C.P. 
Second Edition. 282 pages. 78 illustrations. Price 21s. Postage Is. 9d. 


HERMAPHRODITISM, GENITAL ANOMALIES AND RELATED ENDO- 
CRINE DISORDERS 


by H. W. JONES JR., M.D., and Ww. W. SCOTT, M.D., PH.D., and six other contributors. 

462 pages. 466 illustrations. 128s. Postage 2s. 9d. 

A MODERN PRACTICE OF OBSTETRICS 

by D. M. STERN, M.A., M.B., B.CH., F.R.C.S., F.R.C.0.G., and C. W. F. BURNETT, M.D., F.R.C.S., F.R.C.0.G, 
Second Edition. 268 pages. 141 iliustrations. Price 45s. Postage 2s. 3d. 

CLINICAL NEUROSURGERY 


Vol. 5. (Proceedings of the Congress of Neurosurgical Surgeons, Washington, 1957.) 
226 pages. 34 illustrations. 64s. Postage 2s. 9d. 
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EXCERPTA MEDICA 


The International Medical Abstract Service published in English and covering 
the whole field of Clinical and Experimental Medicine. 


SURGERY 


SECTION IX 


CONTENTS 


In this section the whole field of Surgery 
is covered and includes general surgery, 
urological surgery, orthopedic surgery, 
thoracic surgery, plastic surgery, casualty 
(or traumatic) surgery, surgery of the 
thyroid gland and surgery of children. 

Selected abstracts of articles on neurological 
and oral surgery also appear in this section. 


The Journal of Bone and Foint Surgery, Boston. 
s°... The abstracts are very well done, and 


we should be most grateful to our Dutch friends 
for this important contribution.” 


The Fournal of the American Medical Associa- 
tion, Chicago. 
“...At present physicians will find the 


‘Excerpta Medica’ the most comprehensive 
and prompt abstracting of the medical literature 


‘ of the world thus far available. . . . Since 
Abstracts of articles on pre- and post- medical progress is dependent on the rapid 
operative care and surgical nursing are dissemination of medical information, this 
published. important project merits support... .” 


The subscription rate is £7 11s. per yearly volume of 4000 pages, including an index classified both by 
author and subject. Write for a prospectus or specimen copy. 


Sole Distributors for Great Britain and the British Commonwealth (excluding Canada and South Africa) 
E. & S. LIVINGSTONE, LTD., TEVIOT PLACE, EDINBURGH, 1 


A Continuous Flow of Effective and 
Up-To-Date Surgical Know-How ...... 


The Surgical Clinics of North America 


The Surgical Clinics of North America all but wheel the operating table up to your elbow. Each 
number gives you descriptions so vivid, so detailed that you feel as though you are standing right 
in the Operating Room watching every movement. 


Here you receive the benefit of a continuous flow of effective and up-to-date surgical know-how. 
You can learn leading surgeons’ methods of diagnosis, surgical techniques, operative procedures, 
follow-up care and management—all without spending too much of your valuable time at post- 
graduate sessions. 


The Surgical Clinics carry no advertising—all 300 pages of each number are packed with sound, 
concise clinical instructions to guide you in the complete surgical management of each condition. 
Published every other month throughout the year (February, April, June, August, October and 
December) these Clinics bring you the techniques that America’s leading surgeons have demon- 
strated to be successful. A Cumulative Index in each number gives you a lasting reference source. 


Examples of what you receive this year:—Surgical Therapeutics; Plastic and Reconstructive 
Surgery; Long Term Follow-up Treatment of Cancer; Urology; Gynecologic Surgery; Recent 
Advances in Surgery of the Gastrointestinal Tract; The Surgeon’s Armamentarium ; Preoperative 
and Postoperative Care. 


Annual subscription to 6 consecutive numbers £5 §s. (paper covers) or £6 6s. (cloth covers). 


W. B. SAUNDERS COMPANY LIMITED, 7 Grape Street, LONDON, W.C.2 
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THE MAST CELLS 


By JAMES F. RILEY, M.D., Ph.D., D.M.R.T., F.R.C.S. 


(Edin.) 
192 pages. 


SHAKESPEARE AND MEDICINE 


(Edin.) 
275 pages. 


SURGERY OF THE COLON 


424 pages. 
CARCINOMA OF THE LUNG 


310 pages. 69 illustrations. 


TUMOURS OF THE BLADDER 


Edited by DAVID M. WALLACE, 0.B.E., M.S., 
F.R.C.S. 
249 illustrations. 60s. 


THE COMPARATIVE ANATOMY AND 
PHYSIOLOGY OF THE NOSE AND 


364 pages. 


PARANASAL SINUSES 


By SIR VICTOR NEGUS, M.S., F.R.C.S. 
418 pages. 


E. & S. LIVINGSTONE, LTD. 


ARTERIAL EMBOLISM IN THE 
LIMBS: The clinical problem and its 
anatomical basis 


65 illustrations. 30s. 


By R. R. SIMPSON, M.B., Ch.B., F.R.C.S., F.R.C.S. 


8 illustrations. 25s. 


By E. S. R. HUGHES, M.D.(Melb.), M.S.(Melb.), 
F.R.C.S.(Eng.), F.R.A.C.S. TEXTBOOK OF SURGICAL 
PHYSIOLOGY | 


339 illustrations. 63s. 


Edited by J. R. BIGNALL, M.A., M.D., M.R.C.P. 
55 


THE STORY OF SIR CHARLES 
HASTINGS 


390 illustrations. 70s. 


TEVIOT PLACE, EDINBURGH — 


In active preparation 


By A. L. JACOBS, M.A., D.M., M.R.C.P. 
About 200 pages. Illustrated. 
The author's critical analysis of his work, 
written from the experience of many years, 
will be of particular value to all surgeons 
interested in peripheral disorders. 


By R. A. JAMIESON, M.B., F.R.C.S.(Edin.), 
and A. W. KAY, M.D., Ch.M., F.R.C.S.(Edin.) 


640 pages. Wliustrated. 
A new and important book for all surgeons. 


By W. H. McMENEMEY, M.D., F.R.C.P. 
About 510 pages. Illustrated. 
A fascinating work which describes the life 
and times of Hastings and his contribution 
to the formation of the British Medical 
Association a century ago. 


A TWIN INTESTINAL CLAMP 


EQUAL AND FIRM PRESSURE 
OVER WHOLE LOOP OF ay 
INTESTINE INVOLVED 


YY 


EASILY APPLIED 
EASILY REMOVED 


Enquiries welcomed for all other types 
of Surgical Instruments and Appliances. 


Vide THE LANCET 3.11.56 


The clamp consists of three parts. A fixed 
central blade has “ through posts” permitting 
the two mobile blades to operate in each plane. 
The two through posts have ratchet teeth on 
the inner surface with which the spring con- 
trolled ratchet-locks on the mebile blades 
engage, thus fixing them automatically in any 
ye Attached to each lock is a finger-plate 
ying in the same plane as the blade and beyond 
its ends. The finger-plates are controlled by 
springs of ‘Staybrite’ stainless steel. When 
the finger-plates are pressed towards each 
other, the ratchet-locks open and the blades 
are released. 


The clamp may be used for all operations 
where intestinal anastomosis is necessary, and 
| have used it constantly during the past four 
years in operations such as polyagastrectomy, 
entero-enterostomy, gastro-enterostomy, and 
ileocolostomy. 


W. €. JOSEPH, M.A., M.B. (Camb.) 


JOHN BELL & CROYDEN MAKERS OF SURGICAL INSTRUMENTS & APPLIANCES 
WIGMORE STREET, LONDON, W.! 


"Phone: WELbeck 5555 
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A SYNOPSIS OF SKIN DISEASES 
By BETHEL SOLOMONS, jun. 
304 pages, 14 illustrations. 30s., post 10d. (May 13). 


A new addition to the Synopsis Series, dealing in detail with the whole field of dermatology. Ideal 
for students for revision purposes and for practitioners for ready reference. 


A SYNOPSIS OF OBSTETRICS AND GYNACOLOGY 
By ALECK W. BOURNE 
Twelfth Edition. 640 pages, 168 illustrations. 358.5 post Is. 3d. (May 28). 


*, . . thorough in its text, reliable in its teaching, with simple but telling illustrations ; will prove 
extremely valuable both before and after qualification . . . a source of rapid information or of 
revision.” —Yournal of Obstetrics and Gynecology of the British Empire. 


A SYNOPSIS OF ANASTHESIA 
By J. ALFRED LEE 
Fourth Edition. 616 pages, 69 illustrations. 27s. 6d., post Is. 3d. (June 8). 


‘Has secured a well-deserved reputation as the best synopsis of anesthesia ever published. The 
author has a genuine gift for compressing knowledge into a synopsis, and this book is easily 
read.” —British Journal of Surgery. 


JOHN WRIGHT & SONS LIMITED, BRISTOL 


semens RADIOTOM 612 


* Wide range 


of application to Urology 


See STAND No. 47/49 
at OLYMPIA, May 25-30 


Safety Circuit incorporated preventing accidental burns due to broken patient leads. 


CUTTING COAGULATION 
NEEDLE AND LANCET ELECTRODES BALL ELECTRODES UP TO 5 MM. DIA. 
WIRE AND BAND LOOP ELECTRODES PLATE ELECTRODES UP TO100SQ.MM. 


ENDOSCOPY——Up to 12 volts 1 amp. continuously adjustable 


Write for full details to 
SIEREX LTD 


241 TOTTENHAM COURT ROAD + LONDON, W.1 *: TEL. LAN 2464 
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skin 
antiseptics 


MEDICAL TESTIMONY: 


“Perhaps the most valuable of the newer antiseptics is 
chlorhexidine (‘Hibitane’).... It is very active against almost all 
bacteria; and a single application is effective .... At the moment 
chlorhexidine is perhaps the best compromise between bactericidal 
effectiveness and harmlessness to the skin. ” 

Annotation Lancet 1958, ti, 1164. 


The new gluconate salt of ‘ Hibitane’ and its formulations facilitate the 
application of this new antiseptic in all fields of use. 
Available as: 


*HIBITANE’ DIGLUCONATE *HIBITANE’ OBSTETRIC CREAM 
(20% aquecus solution) and dihydrochloride 


*HIBITANE’ CONCENTRATE (5% *HIBITANE’ ANTISEPTIC CREAM 


Hibitane 


CHLORHEXIDINE Trade Mark 


IMPERIAL CHEMICAL INDUSTRIES LIMITED Pharmaceuticals Division Wilmslow Cheshire 


Ph. 911 
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Variable contrast 


under your control 


A superior new developer by ILFORD to give improved 
speed of working with control of contrast, and remarkably 


consistent performance throughout its long working life 


Based on Phenidone —an outstanding discovery of 
ILFORD research — PHENISOL, a liquid developer, 
is specially formulated for radiographic use. Phenisol 


produces medium contrast in 3 minutes at 68°F, and Phenisol 


the maximum contrast obtainable with any developer Concentrated liquid developer 


is produced by Phenisol in 4 minutes at 68°F. You for 1:4 dilution, 
select the degree of contrast by adjusting the develop- supplied in 1-gallon drums. 
ment time. Liquid replenisher supplied in 


5 32-0z. bottles, each to make 


Important features of this new developer are common : 
1 gallon of solution. 


to all Phenidone-based products: namely complete 


pa, dependability of performance during the working life Prices: 

es of the developer, which is extended by a special Ilford Phenisol developer 42/6 
if replenisher until at least twice the original volume per gation ram. , 

ae has been added. ILFORD Phenisol is packed in ee 

"ign handy sizes to obviate the need for time-wasting ties 


measurement of diluent and concentrate. 
ne PHENIDONE is a registered trade mark 


ILI ORD ILFORD LIMITED - ILFORD + ESSEX 
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Craftsman 
MADE 


The success of an artificial limb lies in the fitting 
and manufacture of the socket. VESSA 
craftsmen have years of experience in this 
exacting work. Every VESSA artificial leg is 
designed solely to meet the individual amputee’s 
requirements and infinite care and attention 

is given to the making of the socket, no standard 
‘formers’ being used in its development, 

and, as the illustrations show, the socket is 
anatomically shaped, thereby ensuring the 
utmost comfort. VESSA are continually 
experimenting. Typical is the development of 
the VESSA metal suction socket, available 

for appropriate cases, which eliminates the 

need for the conventional pelvic band and 
swivel joint attachment. Every VESSA leg 

is backed by a comprehensive refit and repair 
service throughout the country. Literature 

for display in the consulting room, showing 
models designed for Above-knee, Below-knee, 
Through-hip, Syme’s operation and for 

growing children will gladly be sent on request. 


Socket after successful fittings, rimmed, 
and ready for assembly to leg. 


| orthopedic 


LIMITED | appliances 


VESSA LIMITED, Henley Park, Guildford, Surrey 


Telephone : Guildford 6286! 
A member of the VOKES Group 
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Consistency of 
performance and a wide 
choice of emulsion 
types commend Kodak 
films to the medical 


photographer who... 


.. also appreciates 
the fine detail and accuracy of 
tone gradations so easily 
achieved when printing 


on Kodak papers. 


FILMS PAPERS 


Kodak Ltd., Medical Sales Division, Kodak House, Kingsway, London, W.C.2 


Kodak is a registered trade-mark 
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